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III. Sub-Order : APHANEROPEGMATA, sive PRODUCTACEA. 
Family: P OBAMBONITIDAB. 

Up to very recent times the shells belonging to this family were but rather 
incompletely known, and the relations <3f the family to other groups of Bracliiopods 
could only be more or less guessed at. A short time ago, however, a paper by Noet- 
ling appeared in the “ Zeitsclirift d. Deutsch. Geolog. Gesellscliaft,” which gives 
very explicit details as to the internal structure of these shells, so that the systematic 
placement of them does not any longer encounter unsurmountable difficulties. By 
Noetling himself the systematic position of the genus Porambonites has been assign- 
ed in the following manner : he demonstrates that rather close affinities exist on the 
one hand between this genus and Ortlusina , and on the other hand between it and 
Pentamerus . According to Dr. Noetling’s description, these affinities seem in fact 
well founded, and Porambonites appears as a strange intermediate link between the 
Pentamerince and the Aphaneropegmata as a body. Nevertheless I should not like to 
affiliate the genus Porambonites so closely with the genus Pentamerus as to unite the 
two genera into one family, Porambomtidcc, and to separate the latter genus 
altogether from the Bhynchonellidce , as lias been done by Noetling. The chief 
objection to be made against such a proceeding lies in the structure of the shell of 
Porambonites , in which both valves bear a small but distinct area, and both possess 
a triangular open deltidial fissure. These characters approach Porambonites more to 
the Gr /7m? -like shells than to the Bhynchonellidce , from which latter family the 
genus also deviates by the constant absence of any kind of crura. On the whole, 
even after the very able exposition of the interior of these shells by Noetling, the 
genus still appears to be so peculiar that it may well be considered as forming 
a family by itself — a view that has been long since held by Davidson and 
others. 

Yet another genus has been brought by Zittel into close connection with 
Porambonites it is Syntrielasma , Meek, a genus which is for us of special interest 
as being rather largely represented in the Salt-range. It cannot be denied that the 
genus exhibits'a certain affinity to Porambonites , but this affinity seems not to be 
closer than that existing between the latter genus and Orthis. But since at the same 
time certain peculiarities in the internal characters of Syntrielasma occur, by which 
the genus deviates widely from Porambonites , whilst just by these peculiarities it 
appears more nearly related to Orlhis 9 I have preferred to place the genus in the 
family Orlhidce instead of in Porambonitidce . 

We thus see that by the genus Porambonites the Aphaneropegmata are linked 
to the Bhynchonellidce 9 and especially to the Pentamerince , rather than to any of the 
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Eelicopegmata, whilst the latter on the contrary are linked on their part again to the 
Rhynchonellida ? by the family Atrypidce. 

If we exclude the genus Syntrielasma from the family Rorambonitidce, then 
the family is not represented in the Salt-range. 

Family: OR THID2E. 

In contravention of the general rule, I must, though reluctantly, separate a 
family Orthidce from the remainder of the Strophomenidce. If we attentively 
examine the features by which the genus Orthis is characterised, there is chiefly one 
point deserving special attention ; this is the existence of rudimentary crura in the 
dorsal valve on both sides of the cardinal process — a feature which is absolutely absent 
in all the other genera of Slrophomenida ?. By this feature the Orthidce more nearly 
approach the Rhynchonellida i than might appear on a first glance, and by the exist- 
ence of these crura the Orthidce are characterised as a truly transitional group, which 
link once more the Aphaneropcgmata. to the Rhynchonellidce proper. 

The crura are but very little developed in Orthis itself. More strongly, and 
even stronger than in most of the Rhynchonellidce , are they developed in Syntrie- 
lasma or Entelctes , as the genus must more properly be called. The presence of 
such large crura has even induced Mr. Dali to place the genus Syntrielasma alto- 
gether in the family Rhynchonellidce. 

The existence of these crura, the smallness of the cardinal process in the dorsal 
valve, the occurrence of a more or less large area in both valves, with a large and 
always open dcltidial fissure, all these characters serve to distinguish the family 
Orthidce from the Strophomenidce proper, and I think the distinction can very well 
lie sustained also on geological grounds. 

The family is a very small one, and there are only a few genera that can be 
placed in it. Nevertheless I am able to distinguish easily two sub-families. The 
first of these contains only one genus. I shall call it 

Sub-family : EETELETINAS. 

The genus of which this sub-family is composed is Enteletes, Fiseh. v. 
Waldli., a name which must replace the name Syntrielasma, Meek, now generally 
used for these forms. The accurate description of this genus will follow further 
on. 

The second sub-family will bear the name 

Sub-family: ORTIIINM. 

This sub-family is composed of the following genera : — 

1. Outuis, Dalrnan, 1828 (Kongl. Vetensk. Acad. Handl., 1827, pp. 93, 96). 
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Crura very small, hingeline shorter than the greatest breadth of the shell j shell 
radially striated externally : Cambrian to permian. 

2. Bilobitjss, Linn6, 1776 (Syst. Nat., ed. Mtlller, VI., p. 326). Shell small, 
bilobed, with largo, thin, wing-shaped crura in the dorsal valve: silurian and 
devonian. 

3. Platystrophia, King, 1860 (Monogr. Brit. Perm. Eoss., p. 106). Crura as 
small as in Orthia, hingeline as long as or longer than the greatest breadth of the 
shell ; shell externally strongly plicated radially : silurian. 

4. Skenidium, Hall, 1860 (13th Regents Rep. New York State Cab., p. 70, 
Dec. f. 2. 4. 6 ).—Mystrophora, Kays. Or/Aw-like, small, with a very large median 
septum in the dorsal valve : silurian and devonian. 

6. Ortuoidea, Prircn, 1876 (Bull. Soc. Hist. Nat. dc Metz, 2de s6r., cahier 14, 
p. 1, PI. I, f. 1 — 6). Internal structure known only from internal pyritie casts, 
but seems not to differ much from that of Or this. Externally the shell without 
radial striation ; smaller valve without an area : middle-lias. 

From this review of the genera it appears that the Orthiiuv range from the 
cambrian to the middle-lias, but that though the geological range is very extensive, 
yet the variety of forms is very limited. It cannot, however, he passed in silence 
that the geologically oldest known species of the Arthropomala belong to this sub- 
family, as the oldest known Arthropomala occurring in the cambrian period belong 
to the genus Orlhis. This is the reason why it. is of so much interest to point out 
the affinities between the Orlhidai and other groups of Brachiopodo. I have 
already indicated above, in treating of the family Poramhonitkhe, that the affinity 
between this family aud Orlhis was very great ; this is even the case to such an 
extent that I was for a long time in doubt whether I should not consider the 
Poramhonilidat as a sub-family only of the Orthida. 


On the other hand, again, it lias been pointed out that between Orlhis proper 
aud Ilhynchonclla there exists a certain affinity, which is chiefly marked in the 
<»onus Euteletes — a genus which has been united by Hall directly with the lthyn- 
choudlidce. From these latter we come to the Atrypidm, which are considered by 


most authors as very nearly related to the Rhynchoncllid<v. 

A third series of affinities exists between Orlhis and the remainder of the 
Aphaneropcgr^ata. There come first Orlhothetes, Strepiorhynchm, &c., which link 
the genus Orlhis to Slrophomcm, and the near affinity of the latter genus to the 
Productidcc has been demonstrated most recently by Ncumayr, who detected 
the occasional occurrence of reniform impressions in Slrophomena. From Slropho- 


mena, again, we pass through Hall’s genera Tropidoleptns and Leptoccalia (which 
show in general a certain affinity with Strophomenn) to the TorebratuUdai with an 
entire and complicated loop, and from those to the Nuclcospiridte, Athyridcc, and 


Spirifrridat. 

It is, then, of great interest that the geologically oldest genus, Orlhis, should be 
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the one from which all these affinities take their origin. If we bring these affini- 
ties into a tabular view we get the following scheme : — 


Atryjjdcs 


(Comer op huriinip.) 

Pvntamcrintv. Ithynchondlina:. 


(Enidctes.) 


| 

Poramho nitidis. 


Athyridas. 


Spiriferida. 




NucleospiridcB. 

Tercbratulida. 

I 

(Lrptocwlia) 

( IVopidoleptus .) 


Productida. 


Strophomcnida. 


Orth is. 


This scheme is the key to the affinities of all the Artliropomata, with the 
exception of the Thecideidce and the Stritigocephalidce. Those two groups stand 
apart from the rest. , 

It is now very seducing to take this scheme as also representing the appearance 
in time of the different groups, and as showing their developmental connection. 
To a certain extent this may he in fact the case, hut at all events the scheme shows 
what way the development of the Arthropomata may have taken to arrive at the 
more complicated forms of the BhynchonclUdce, Atrypidce, Productidat, and 
Terebratulidfo., starting from the geologically oldest genus Orthis. The succession 
in time of the different groups does not oppose the idea of their being in a develop- 
mental connection; and as far as regards the Porambonitidce and Pctamerince, 
such a connection has been advocated already by Noctling, but the direct proofs, 
the connecting species between the different groups, have in most cases not yet 
been detected, and we must look forward for them in the future. 

In the Salt-range the family Orthida: is represented by two genera — the sub- 
family Entelctincc by the genus Enleletes and the sub-family Orlhime by the 
genus Orthis. 


• Sub-family: EN TELETIN yE. 

Genus : ENTELETES, Eisch. v. Waldh. 

1830. Enleletes, Fischer von Waldheim : Oryctogr. du Gour. <le Moecou, p. 144., 1*1. jfxVl, figs. 6, 7, 

1815. Spirifer (lamarcki), Verneuil : Murch. Vern. Kays. Geol. of Russia, Vol. 11., p. 152, PI. 6, fig. 8. 
1855. Syntridasma , Meek: Proc. Acad. Nat. Sci., Pliilad., Dec., 1865, p. 277.; Geol. llcp., Illinois, Vol. II, 
p. 321, figs. 36, 37. 

1876. Orthis (lamarcki), Trautschold : Mjatschkowa, II, p. 70, PI. VTI, fig. 3. 

1883. Syntridasma (Meek), Kayser : Richthofen's China, Vol, IV, p. 179, PL XXIV, figs. 2, 3. 

Though the characteristic of the genus, as given by Fischer von Waldheim, is 
very insufficient, yet the species, which is represented on PI. XXVI, figs. 6 & 7 of 
his work, can very easily be recognised and identified with Chorislites or Spirifer 
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or Orthis lamarcki — a species which is very characteristic for the upper carboni- 
ferous-limestone of Mjatsehkowa, from which locality also the original specimen 
of Enteletes came. 

Fischer von Waldheim characterises his genus in the following manner : 

“ Coquille sub-arrondie resscmblant pour la forme a une Tdrebratule, prdsentant de 
potits bees sur les deux valves, mais la charnibre est tellement unic et close, que 
les deux bords avanccnt un pen au dcssus de la coquille. 

“ La charni^re est tr6s courtc.” 

It is evident that this description was drawn up from a somewhat compressed 
specimen, in which the hinge-margin of one valve was shifted above that of the 
other — a mode of preservation which is not at all rare in the genus. But though 
we may make allowance for such a mode of preservation, yet it cannot be denied 
that the characteristic of the genus as given by Fischer von Waldheim is quite 
useless, and cannot in any way serve for the right understanding of what is to be 
taken as forming part of the genus. 

Nevertheless tins name Entelet.es cannot be erased from the pages of scientific 
literature ; and as it can he easily made chit from the figure as well as from the 
locality whence came the original specimen of Enteletes , what was originally under- 
stood by the name, there is, I think, no escape from making use of it. It is, however, 
to be regretted that the shells which must bear the name of Enteletes are 
generically identical with what has been described by Meek under the name 
Syntrielasma. The genus has been very well characterised by Meek, and I should 
have gladly retained his designation, if it had been already in general use, and sanc- 
tioned by a long-continued practical application. This is, however, not the case, 
and the name has up to the present only been rightly applied by few people. Zittol, 
for instance, in his hand-book lias entirely misunderstood Meek’s genus : he quotes 
Enteletes as a sub-genus of Orthis, and refers Syntrielasma to the family Eorambo- 
nitidee , though the two are identical. Under such circumstances, I think it best to 
go back to the old name Enteletes, 

The genus Enlcleles may he characterised as follows : — 

The general outline of the shell is more or less globular, with mostly very 
strongly inflated valves. The hingelino is short, never projecting, both valves are 
more or less strongly plicated radially. 

The ventral valve is always smaller than the dorsal one. The area of the 
ventral valve* is sometimes high and strongly reclining, sometimes not; hut laterally 
little extended, according to the short hingeline. It is cut open in the middle by a 
tolerably largo triangular fissure, which is never covered up by a pseudodeltidium. 

The dorsal valve is always larger than the ventral one, with a strongly bent 
over and sometimes even rolled-in beak. The area is mostly small in this valve, 
and even sometimes linear. The (leltidial fissure is smaller than in the other valve. 

Both valves are covered all over with a very fine radial striation, similar to that 
occurring in many species of Orthis , and it appears not improbable that also in 
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Enteletcs fine Lair-like spines were disseminated irregularly over this striation. The 
minute structure of the shell is punctate. 

These are the external characters. Internally the ventral valve bears two 
strong elongated teeth on both sides of the triangular fissure, supported by very 
strong dental plates, which extend from the apex towards the front of the valve ; 
but instead of diverging they approach each other towards the middle of the valve, 
bending round either with a gentle curve or with a sudden bend. Between these 
dental plates, beginning as a low ridge at the apex, a thin blade-like median septum 
extends ; it is highest towards the middle of the valve, and then suddenly terminates 
(PI. LVII, fig. 56). 

The dorsal valve has interiorly two very strong septa, which extend on both sides 
of the deltidial fissure and project for a certain distance, strongly diverging into the 
interior of the valve. They support strong and long curved crura, which have 
exactly the shape of a boar’s tusks. They are laterally compressed, and bear on 
their lower and inner side a sharp prominent ridge. The dental sockets are placed 
exteriorly to the origin of the crura. In the middle, at the apex of the valve, a 
small cardinal process is observable, having the form of a short narrow ridge. 

These characters will suffice to recognise the genus and to distinguish it readily 
from other allied forms. 

The exterior shapes of the shells belonging to the genus are more or less vari- 
able, and chiefly remarkable in this respect is the shifting of the median sinus 
from one valve to the other, which to such an extent has only been observed besides 
in the genus JPentamerns. 

There is one series of forms, the typical one, in which the sinus is on the 
ventral valve, and the dorsal vaWe bears a corresponding median fold. To this 
series belongs the Enteletcs gldber, Fisch., and Enteletcs lamarcki , Fiscli., of Russia; 
and the Enteletcs hemiplicatus, Hall, sp., from the upper coal-measures of America. 
This series is represented in India by two species — Ent. kayseri , W., and Ent. Icevis- 
simus, W. 

The other series, in which the median sinus is on the dorsal valve and the 
ventral valve bears the corresponding median fold, is composed of five Indian 
specie?!, which all occur in the Salt-range. The South American species, Ent. anclii. 
Orb., and Ent. gandryl, Orb., cannot well be classed, as the septa characteristic of 
the ventral valve have not been observed, and thus it is not known for certain which 
valve is the ventral one. But that the series with a sinus in the dorsal valve is not 
entirely absent in America, appears highly probable from Geinitz's figure and 
description of his llhynch. angulata, L., from Nebrasca. The interior of the larger 
valve, which he figures PI. Ill, fig. 2, beautifully represents the internal structure 
of the dorsal valve of Enteletes, and the fig. 16, in which, as is distinctly slated by 
Geinitz, the smaller valve is above and the larger one below, shows beyond any 
doubt a median sinus in the larger, that is to say, in the dorsal valve. The pecu- 
liarities of these two groups can well be used for the distinction of two different 
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sections within the genus, the first of which I shall call the “ Ventrisinuati,” the 
second the “ Dorsosinuati 

The Salt-range species arc distributed through the middle and upper divisions 
of the Productus-lirnestone. The geologically oldest species is Enteletes ferruginous, 
W., which occurs in the lower region of the middle Productus-limcstone, and which 
is most nearly related to E. andii, Orb., and the species figured by Geinitz from 
Nebrasca. Next come Enteletes peniameroides, W., and Ent. sublcevis , W., from the 
middle region of the middle Productus-lirnestone, and then Enteletes latesinuatus, W., 
from the upper region of the middle Productus-limcstone of Musakheyl. The geo- 
logically youngest species is Ent. acuteplicatus from the upper Productus-limcstone. 

All these species are very nearly related to each other, and in part most likely 
in developmental connection ; I can distinguish two groups : the one starts from 
Ent. ferrugineus,W ., and proceeds through Ent. sublcevis , W., to Ent. latesinuatus, 
W. ; the other takes its origin from Ent. pentameroides, W., and terminates in Ent. 
acuteplicatus, W. 

The section of the Ventrisinuati commences with Ent. kayseri , W.,in the middle 
region of the middle Productus-lirnestone, aftd terminates with Ent. lavissimus, W., 
in the upper region of the same formation. It is probable that both species belong 
to a group of forms of which Ent. hemiplicatus, Hall., is the type. 

I. Section : VENTRISINUATI. 

A.— Group of ENTELETES HEMIPLICATUS, Hall, sp. 

1. Enteletes kayseri, Waagen : n. sp. 

1882. Syntrielasma hemiplicata (Hall), Kayser, in liichthufen’R China, Vol. IV, p. 179, PI. XXIV, figs, 
2, 3 ( non II all). 

This spocics is very badly represented in the Salt-range collection, and it is only 
from a single ventral valve that I can state its occurrence there. 

The truly beautiful figures of this species published by Professor Kayser, as 
well as his excellent description, make it easy to recognise the species even in a frag- 
mentary condition, and I think the determination of the Indian specimen cannot 
he subject to any doubt. All the features indicated as characteristic of the Chinese 
shell are foupd again on the Indian specimen. 


* 

Fig. 13. EnTRLBTEB k ATHEBt, WAagen, n. pp. Ventral valve from the middle Produr.lus-limestone of 
a, ventral view ; b t lateral view, both natural size ; r, ventral view, enlarged. 
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The ventral valve is comparatively flat, with a slightly bent-over apex, and a 
comparatively large triangular area, which is cut open in the middle by a dcltidiat 
fissure. The area is reclining and hut very little concave. The valve is smooth 
for fully one-third of its extent, then a broad median sinus begins to appear, which 
is followed on each side by three short narrow folds. Of the three septa only 
traces can be discerned on the specimen at hand. 

The radial striation of the shell is fine and distinct. 

The measurements of the specimen are as follow : — 

Entire length of the ?alve .13 mm. 

„ breadth „ 17 „ 

Height of the area 2*5 „ 

Apical aogle 121° 

Locality and geological position. — The only ventral valve of this species that 
is known to me was collected by Dr. Oldham at Swas in the middle region of 
the middle Productus-limestone. 

9 

Remarks. — This species was described originally by Professor Kayser from 
Lo-Ping in China from upper-carboniferous beds under the name of Syntrielasma 
hemiplicata, Hall. At the time of publication of Kayser’s work no other species 
of Syntrielasma or Enteletes wore known, except the above species of Hall, and 
Syntrielasma lamarcki, Fisch. Of these two species the first one is beyond doubt 
by far more nearly related to the Chinese shells than the other, and thus it is very 
well explainable how Mr. Kayser came to identify his specimens with Hall’s spe- 
cies. Now, however, after so many species from the Salt-range arc known to me, 
the range of variation of the single species can more easily be judged, and accord- 
ingly. it seems highly probable that the Chinese shells represent a species different 
from j Vint, hemiplicatus. 

One of the differences has been indicated already by Mr. Kayser ; this is the 
hingeline, which is considerably longer in the Chinese than in the American shell. 
Other differences consist in the much broader and less deeply sunk-in sinus of the 
ventral valve and in the sharper and narrower lateral folds. It needs only a com- 
parison of the frontal view of both species to remark immediately the 'great differ- 
ences that exist. 

I therefore consider tho Chinese and the Indian specimens as forming a species 
different from Enteletes hemiplicatus , and introduce for it the name of Enteletes 
kayseri in honour of its first describes 


2. Enteletes l^evissimus, Waagen, n. sp. 

This species is of rather small size, with nearly quite smooth valves, which 
are very little different in size, the dorsal valve being but little larger than the 
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ventral one. In its whole outward appearance this species approaches very near to 
Orthis. 



Fig. 14. Entelktrs LamsMMTTS, Waagen, n. sp. Specimen from the middle Produotus-limestone of Bilots 
a, ventral view ; b , dorsal view ; c, lateral view (the ventral valve to the right is much too small — see measurements) ; 
cardinal view, the ventral valve above, —the four figures natural size ; e, ventral view enlarged. 

The ventral valve is rather flat. Longitudinally its curve is considerably 
stronger in the apical than in the frontal region ; the transverse curve, however, is 
very regular. The apex is strongly pointed and little bent over. The area is 
sharply defined and comparatively large, cut opffn in the middle by a large deltidial 
fissure. It is very strongly reclining and hut little concave. The valve is entirely 
smooth for a little less than half its extent from the apex, then a shallow median 
sinus begins to appear and extends down to the front, hut is not limited ou both 
sides by elevated ridges. On each side of the sinus, a little distant from it, a 
very slight trace of a lateral rib is indicated. Otherwise the valve is entirely smooth. 

The dorsal valve is hut little larger than the ventral one, and considerably 
more vaulted, the curve being very regular in both directions. The apex is strongly 
bent over and pointed. It overhangs a small but ve.ry sharply defined area, which 
is nearly vertical, and cut open in the middle by a large deltidial fissure. The area 
is hut little concave. This valve is entirely smooth for fully two- thirds of its 
extent from the apex. Then only a very low and rounded, rather broad median fold 
appears, and extends down to the front. It is followed on each side by a faint indi- 
cation of a short, narrow, lateral fold. Otherwise the valve is entirely smooth with 
the exception of some more strongly marked striae of growth which appear from 
distance to distance on both valves. 

Of the interior characters of this species nothing is known to me. 

The radial striation of the shell, which is characteristic of the genus, is very 
fine in this species. 

The measurements of the only existing specimen are as follow 


Entire length of the shell 
Length of the ventral valve 
Entire breadth of the shell 
Length of the hingdino . 

Entire thickness of the shell 
Height of the area in the ventral vulvo 
,, „ „ dorsal „ 

Apical angle of the ventral valve 

„ „ dorsal „ « 


14 mm. 
13 „ 
10*5 
KT> „ 

10 

3 „ 

2 

- »> 
115” 

107 ° 
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Locality and geological position . — The only specimen of this species that is 
known to me was collected by Mi-. A. B. Wynne, at Bilot, trans-Indus, in the top- 
most beds of the middle division of the Productus-limestone. 

Remarks .— This species appears to be rather nearly related to the one described 
before ; there are nevertheless differences which led me to distinguish the present 
form specifically. These differences consist chiefly in the large area of the ventral 
valve, and in the presence of only one lateral fold on each valve, instead of three as 
in the preceding species. This cannot be a difference caused by difference of age, 
as in the specimen of Ent. lcayseri from Swas, which is of equal size, all the folds 
arc already developed, and as also according to Kayser’s figures all the folds of 
Ent. kayseri were developed at the same time. 


II. Section: DORSOSINUATI. 

A.— Group op ENTELETES FERRUG1NETJS, Waagen. 

3. Enteletes feurugineus, Waagen, n. sp. ; PI. LVII, figs. 7, 8. 

There is no complete specimen of this species in the Salt-range collection ; but 
the strong and comparatively sharp radial folds which, chiefly in the ventral valve, 
reach up to the apex, and by which the species can easily be recognised, make a 
distinction of it desirable. 

The species is not large, not even quite of a medium size. It is transversely 
oval in outline, with the valves moderately inflated. The difference in size of the 
two valves is very small, and it' appears from some fragments as if in this species 
the ventral valve sometimes exceeded slightly in size the dorsal one. The front 
margin of both valves forms a very strongly and sharply zig-zag line. 

The ventral valve is moderately arched, somewhat flatter than the dorsal one. 
It bears in the middle a highly elevated median fold, which is followed on each side 
by three lateral folds. The median fold is the broadest and at the same time the 
highest of all ; the lateral folds gradually diminish in height and breadth. The apex 
and area of the ventral valve are concealed by rocky matter. The yalve is covered 
with sharp striae of growth which bend up and down in zig-zag lines, as at the margin 
of the valve. They are chiefly heaped together near the margin, where they cause 
a kind of truncation to be formed. The fine radial striation characteristic of the 
genus is well and sharply developed in this valve. 

Of the interior characters of the valve, the existence of the three septa can 
well be observed. 

The dorsal valve is slightly more strongly vaulted than the ventral one, and 
seems also to be mostly larger than the other, but the difference in size is not con- 
siderable. It bears in the middle a tolerably broad and deep median sinus, which 
commences already at the apex of the valve. It is limited on both sides by high 
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and tolerably sharp folds, which are followed on each side by two other folds, and 
a very slight indication of a third. The lateral folds do not reach the apex of the 
valve. Also in this valve many zig-zag striae of growth can be observed ; they are, 
however, not so sharp as those of the other valve. The fine radial striation is 
identical on both valves. The area of this valve is narrow but very sharply defined 
and strongly concave. The deltidial fissure is wide, the apex of the valve apparently 
slightly truncated. Of the internal characters of this valve the extremely strong 
and massive crura are well observable. They arc comparatively short and composed 
of two blades, one vertical, which limits the dental socket on the inner side, and 
one horizontal, which is fastened below to the vertical one, and projects laterally 
towards the deltidial fissure. These crura are fixed on their outer side to two strong 
diverging septa which support the dental sockets. The cardinal process in the 
middle of the apex is not well preserved. 

I cannot give exact measurements of this species, as the materials at hand arc 
too fragmentary to do so. 

Locality and geological position . — There are altogether only two valves of this 
species known to me ; both were collected by*Mr. A. B. Wynne at Omarkheyl in 
the trans-Indus continuation of the Salt-range. The specimens are contained in a 
hard yellowish marble, which bears many silicious particles. These latter, if the 
rock is disintegrated by weathering, take a blackish-brown colour, and remain 
standing out on tbe surface, and this is the state in which the two valves are 
preserved. In the Salt-range proper this mode of preservation is characteristic 
of the lower division of the middle Prod uctus-li roestone, and therefore I think 
I shall not be very wrong in assigning a similar position to the specimens from 
Omarkheyl. 

llemarks. — The species here under consideration is of special interest on account 
of its general resemblance to Ent. andii, Orb., from the upper carboniferous-limestone 
of Bolivia. The similarity between the two shells is in fact so great that I should 
have unhesitatingly united the two, if I could have found out whether the specimen 
figured by d’Orbigny was a dorsal or a ventral valve. If the latter were the case the 
identity would be highly probable, but otherwise the shell would belong to an 
entirely different section of the genus. 

Also the Shell figured by Gcinitz from Nebrasca under the name of Uhyndho- 
nella angulata, L., is rather similar to the species here under description. I have 
already stated above that this shell probably belongs to the section “ JDorsosinnati ,” 
and so far it can bo well compared to the Indian species. Nevertheless the two 
forms cannot be identified. The American shell is about as long as it is broad, and 
in both valves the folds begin only at a certain distance from the apex, both being 
characters which do not agree with those of the Indian species. 

It is, however, of special interest to observe that the geologically oldest species 
of the Salt-range is the one which is most nearly related to the American coal- 
measure forms. 
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4. Enteletes suel^vis, Waagen, n. sp. ; PI. LVII, figs. 1 & 3. 

* 

The general outline of the species is slightly broader than it is long ; the dorsal 
valve is considerably larger than the ventral one, and both valves are rather strongly 
inflated ; the smaller valve is nearly smooth, the larger rather strongly plicated. * 
The ventral valve is moderately inflated, much less so than the dorsal one, 
and its curve is tolerably equal in both directions. The apex is pointed and well 
bent over, with a small and not very distinctly defined area below, which is consider- 
ably concave. The deltidial fissure in the only specimens is covered by rock matter 
which could not be removed. The hingeline is very short, measuring barely more 
than half the transverse diameter of the sholl. At the apex of the valve a low 
median fold, which is at first barely visible, begins to be formed, and extends down 
to the front line, but even in this vicinity it does not attain much size. Its breadth 
is also moderate. Lateral folds arc almost, quite absent, and only in the vicinity of 
the margin of the shell slight traces of two lateral folds appear. Otherwise the 
lateral parts of the valve arc smooth. There are some more or less distinctly 
marked striae of growth disseminated over the valve. The radial striation is distinct 
when the shell is well preserved. 

The dorsal valve is much more strongly inflated than the ventral one, but its 
curve is also tolerably equal in both directions. The apex is prominent and inflated, 
and very strongly bent over. It is a little truncated, forming a kind of small semi- 
circular foramen. The area is sharply defined but extremely narrow, nearly linear, 
and very strongly concave. At the very apex of the valve there commences already 
a distinct, tolerably broad and deep median sinus, which gets more and more strongly 
marked as it approaches the frontal margin. It is limited on both sides by promi- 
nent and strongly marked rounded folds. These are followed again by two well 
marked, rounded lateral folds on each side. These latter do not however commence 
immediately at. the apex, but at a more or less considerable distance from it. Young 
specimens in consequence appear nearly quite smooth, with the exception of the 
median sinus in the dorsal valve. 

Of the internal characters the three ventral and the two diverging dorsal septa 
can <Le very well seen in a young specimen. r 

The dimensions of two specimens are as follow : — 




i. 

II. 

Entire length of the shell 


. 28 nim. 

15*5 mm. 

Length of the ventral valve 

• 

. 20-5 „ 

n 

Entire breadth of the shell 


. 24 „ 

17*5 „ 

Length of the hingeliue 

* • 

• 13 

0 

Entire thickness of the shell 

• 

• 21 „ 

12 

Apical angle of the ventral valve 

• 

. 10-o° 

107° 

„ „ „ dorsal valve 

, , , 

. 88° 

90° 


Locality and geological position . — There have altogether two specimens of this 
species been found up to the present, which were collected by Mr. Wynne. The 
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largest of them comes from hard limestones of the Chittawdn, forming there the 
middle region of the middle Productus-limcstone. The second specimen was col- 
lected at Shekh Budin (trans-Indus). It is contained in a hard grey limestone, 
forming probably also part of the middle division of the Productus-limestone. 

22 emarks . — This species on a first glance seems to be rather similar to Enteletes 
hemiplioatus, Hall, sp., but on closer examination one soon finds that the American 
species has its sinus in tho ventral valve, whilst the Indian shell lms it in the dorsal 
one, and thus a comparison between tho two shells can in reality not be undertaken. 

Prom Enteletes ferruginous, W., the present species can be distinguished easily 
by its nearly quite smooth ventral valve, whilst in the former one the same valve 
is strongly plicated. 


3. Enteletes latesinuatus, Waagcn, n. sp. ; PI. LVII, figs. 4, 5, 6. 

This is a rather large species of slightly transversely oval outline, moderately 
inflated valves, of which the ventral one is by far the flatter, and with an ex- 
tremely broad median sinus in the dorsal valve. 

The ventral valve is flat, obliquely conical, but very little arched in both direc- 
tions. The apex is little prominent and barely at all bent over. Tho area is high 
and strongly reclining, but very little concave. The doltidial fissure is large, some- 
what. higher than it is broad, occupying just one-third of the entire area, which is 
very short in comparison to its height, the hingeline not. being longer than half the 
transverse diameter of the shell. Immediately at the apex there begins a high and 
very broad median fold, which becomes so broad as to occupy tho entire front of the 
shell. This fold is narrowly rounded on t he top and*in consequence somewhat roof- 
shaped. On each side of this median fold there is a lateral one, which is, however, low 
and little developed, although commencing also very near the apex of the valve. 
The remainder of the valve, up to the margins of t he area, is smooth and gently 
vaulted. The fine radial striation is not very well visible on the outer surface of 
this species, owing to the somewhat coarsely silicified condition of the speci- 
mens. 

The dorsal valve is very much more strongly vaulted than the ventral, andjts 
inflation is about equal in both directions ; it is also considerably larger than the 
ventral valve. Tho apex is enormously inflated and strongly bent over, and owing 
to a strong truncation it bears a large semi-circular foramen at its end, within which 
a small cardinal process is visible. The area is very small, nearly linear, and so 
strongly concave that it makes a nearly angular bend. In the immediate vicinity 
of the apex tkore commences the enormously broad and deep median sinus, which 
expands so as to occupy the whole frontal part of tho valve. The sinus is bordered 
on both sides by narrowly rounded elevated ridges, which are followed laterally again 
by low folds, one on each side. The rest of the valve is smooth, sometimes perhaps 
with a very slight indication, near the margin, of a second lateral fold. 
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The internal characters could be well studied in one of the silicified specimens, 
and have been figured, PI. LVII, figs. 5 and 6. In the ventral valve the three septa 
are very conspicuous features. The two lateral ones support the hinge-teeth, which 
arc formed by the direct continuation of a thickened shelly ridge bordering the 
deltidial fissure ; the median septum commences at the apex as a low shelly ridge, 
and ascends slowly to a high angular point, when it suddenly terminates (fig. 56). 
The muscular impressions are probably situated between these septa, but they could 
not be observed. 

In the dorsal valve the deltidial fissure is hemmed in by thick shelly ritkes, 
which hang tolerably far down into the interior of the valve, making the same bend 
as is indicated by the concavity of the area. They do not, however, stop at the hinge- 
margin, but proceed far above it, expanding at the same time a little, and thus form- 
ing the curious kind of crura which imitate to a certain extent the shape of boars’ 
tusks. Laterally, by their exterior side, these crura arc fixed to strong divergin'* 
septa that originate near the apex of the valve and support the dental sockets, which 
latter are situated on the external side of the crura, whero they project from the 
hinge-margin. In the middle of the apex an elongated ridge-like cardinal process 
is observable ; lower down this cardinal process changes into a slightly elevated shelly 
line, which extends about as far as the lateral septa. 

In this valve also the muscular impressions could not be distinguished. 

The measurements of a specimen from Musaklieyl are as follow : 


Entire length of the shell 
Longtli of tho ventral valve 
Entire breadth of the shell 
Length of the bingeliue 
Entire thickness of the shell 
Height of the area of the ventral valve 
Apical angle of the ventral valve 
„ „ „ dorsal valve 


u 

imn. 

21 ) 


37 

»» 

id 

jt 

27 

M 

8 


112° 


84° 



Locality and geological position . — There are altogether five specimens of this 
species known to mo, of which two were collected by Dr. Warth at Musaklieyl in 
the upper region of the middle Productus-limcstone, two were found by Mr. Wynne 
in .the Chittawdn in a similar geological position, and one specimen I brought 
myself from Virgal, where it occurred in the coral beds of the middle Produetus- 
limestonc. 

llemarks . — This beautiful species is rather nearly related to the two previously 
described, but from both it can be easily distinguished by the peculiar configuration 
of its ventral valve, which is nearly quite flat, and has a beak that is not bent over 
in consequence of which the area of that valve is scarcely at all concave. Other dis- 
tinguishing characters are the scarcity of ribs and the enormously broad median 
sinus in the dorsal valvo. From these characters it appears that the present form is 
an easily distinguishable species. 

Of other species none can be compared particularly to the present one. 
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B.-Groujp op ENTELETES PENTAMEROIDES, W. 

6. Enteletes pentameroides, Waagcn, n. sp. ; PI. LYII, fig. 2. 

This is the largest species of Enteletes that has been detected up to the present. 
The shell is about as long as it is broad, with extremely inflated valves, so as to he 
almost globular. Both valves are very strongly plicated. 

The ventral valve is by far smaller than the dorsal one. It is very strongly 
arched, but more so in the longitudinal than in the transverse direction. The apex 
is well bent over, but it remains doubtful whether it is truncated or not. The area 
is high and very strongly reclining, flat for the greater extent along the hingeline, 
and strongly concave where the apex overhangs it. It is cut open in the middle by 
a large deltidial fissure. The liingelino is rather short. At a very little distance 
from the apex a median fold appears, which extends down to the front, but which 
is never very prominent or conspicuous. It is followed on each side by four lateral 
folds, which are not much less strong than the median one. They diminish in size 
the more they are removed from the median fold. Tim dorsal valve is very consider- 
ably larger than the ventral one, and chiefly the apical region projects far above the 
hingclinc. Also the inflation is about twice as strong as that of tho ventral valve ; 
the curvature is, however, about equal in both directions. The apex of the valve is 
very strongly bent over, and almost entirely rolled in. It cannot therefore be exactly 
seen whether the apex is truncated or not. The area is very narrow and very strongly 
concave. A median sinus appears to commence directly at the apex and to extend 
down to the front line. II, is neither very broad rror very deep, and not very dis- 
tinct from the furrows which separate the other radial folds from each other. The 
sinus is shut in on both sides by rather high ridges, which are broadly rounded on 
the top and are more prominent than the remaining radial folds. These ridges are 
followed on each side by three to four radial plications, which gradually diminish in 
size, as they arc moved from the median part of the valve. 

Both valves are marked by concentric plications or striae of growth, which are 
most strongly, marked on the top of the radial folds, and arc mostly restricted to # the 
vicinity of the margins of the valves. The fine radial striation characteristic of the 
genus is less strongly marked in this species than in those previously described. 

Of the internal characters of this species nothing is known to me. 

The measurements of the only existing specimen are as follow : — 


Entire length of the shell ......... 39 mm. 

Length of the vontral valve ......... 30*5 „ 

Entire breadth of the shell ......... 39 „ 

Length of the hingeline .......... ‘24 „ 

Entire thickness of the shell . . * 37 

Height of the area of the ventral valve 8 

Apical angle of tho ventral valve .114° 

„ „ „ dorsal valve 77° 
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Locality and geological position . — The only specimen of this species preserved 
in the Salt-range collection was fotfnd hy myself in white, somewhat dolomitic, lime- 
stone forming part of the middle region of the middle Productus-limcstonc in the 
vicinity of Katwahi. 

Remarks . — This species is chiefly remarkable on account of a certain similarity 
it bears to Entelelcs lamorcki, Piseli., from the upper carboniferous-limestone of 
Prussia, though the latter belongs to tho section “ Ventrisinuati ” as indicated 
above. The excellent figures given by Trautsehold in his memoir on the carboni- 
ferous-limestone of Mjatsehkowa show in the middle of the ventral sinus an elevated 
fold, which originates at the apex of the ventral valve, whilst on the apex of the 
dorsal valve a sinus originates corresponding to the fold in the middle of the ventral 
sinus. If we now suppose that this median fold were to increase considerably in 
size, we should without much difficulty arrive at the figure as exhibited by Ent. 
pen tamer aides. It needs only a comparison of the figure, PI. LYI1, fig. 2d, of the 
present work, with that given by Trautsehold in bis monograph, PI. VII, fig. 3/j 
to see how easily one form could haye been changed into the other. Thus it becomes 
very probable that Ent. lanutrcki is the ancestor of our Ent. pentameroides. 

Of other species those described on the foregoing pages must be compared. 
The present form can be easily distinguished from all those by the much more pro- 
minent apical region and the narrower sinus of the dorsal valve and by the far 
stronger plication exhibited by both valves. 

7. Enteletes acuteflicatl’s, Waagen, n. sp. ; PI. XLIX, fig. 10. 

This species is considerably, smaller than the preceding one, but otherwise not 
dissimilar. The general outline is considerably higher than broad, tin; dorsal valve 
being by far larger than the ventral one, and at the same time also much more in- 
flated. Both valves are covered with very sharp and high radial folds. 

The ventral valve is elevated conical, with a tolerably strong bend in both direc- 
tions. The apex is pointed, not strongly bent over, and overhangs a large, nearly 
flat trangular area, which is so strongly reclining that it forms an acute angle with 
thejdane of the valve. The deltidial fissure, of tins specimen is covered up by rock- 
matter. Immediately at the apex a median fold, which is high and angular, origin- 
ates and extends down to the front. It is not much more prominent than the 
lateral folds which follow on each side. There arc three to four or those folds on 
each side, which become gradually less prominent as they are more removed from 
the middle of the valve. The frontal margin of the valve forms a very strongly 
indented zig-zag line. 

The dorsal valve is very much larger than the ventral one; it is also more 
strongly inflated, and therefore its curve is also more considerable in both directions. 
The apex is very much bent over and stiongly inflated, the area below it very small 
and very concave. The deltidial fissure cannot be observed. At the apex there 
begins a deep and angular median sinus, which is, however, comparatively narrow. 
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On both sides of it narrow, angular, elevated ridges arc situated, followed by three 
lateral folds diminishing gradually in size. 

The radial striation of the shell is not preserved in this species, but the puncta- 
tion can yet be seen in some places. 

It is difficult to give measurements of the only existing specimen, as it is much 
deformed by pressure ; so far as observable, they are as follow 


Entire length of the shell, about ......... 33 min. 

Length of the ventral valve . . . . . . . . . 21 „ 

Entire breadth of the shell . . . . . . . . . . 21) „ 

Length of the hingeline . . . .... . . 10 „ 

Entire thiukness of the shell, about . . . . . . . . 23 „ 

Height of the area of the central valve . . . . , . . . 5 

„ n ft u dorsal valvo 3 „ 


Locality and geological position. — The only specimen of this species that is 
known to me was found by myself in the vicinity of Katwahi in the upper division 
of the Productus-limestone. 

Bemai'ks. — The specimen upon which the present species is founded would not 
have been worth describing, its state of preservation is so bad, were it. not that it 
represents the geologically youngest form of tlio genus Entelctes that has beeu 
observed up to the present. On account of this special interest, I have ventured to 
describe it. under the above name. Even in its bad state of preservation the speci- 
men can easily be recognised as representing a form very nearly related to Ent. 
pentameroides, W., but yet different from it. The differences consist, eh icily in the 
strong and angular folds of both valves and in the more strongly reclining area, of 
the ventral valve. The similarities on the contrary are to be sought for in the 
narrowness of the sinus in the dorsal and the little prominence of the median fold 
in the ventral valve. 

From these circumstances it appears highly probable that though Ent. penfa- 
meroidcs may be the ancestor of Ent. acuteplicatus , yet the latter forms a well 
distinguishable separate species. 


Sub-Family : ORTU1NJL 
Genus: OR THIS, Dalm. 

I accept, this genus in the most restricted sense, as it has been circumscribed 
by Davidson and others, and think that it is most strictly characterised by t In- 
existence of two short crura in the dorsal valve. All the other forms formerly 
classed with Orthis, such as Streptorhynchus , Orthisina, &o., are entirely devoid 
of such crura, and instead of them the cardinal process, which is hut lit lie developed 
in Orthis proper, attains a development which already to a certain extent suggests 
the development of that part in the family Vroductidai. I therefore not only 
exclude those forms from the genus Orthis, but altogether remove them from the 
family Orthida!, uniting them at the same time with the family Slrophomeuidic . 
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I have no new observation as to the internal structure of the Indian shells 
belonging to the genus, as the preservation of the materials is not propitious tor 
such observations. Moreover, the species of Orthis are rather rare in the Salt-range • 
only at one locality, Amb, have many specimens of Orthis been found, in the lowest 
beds of the Productus-limcstone. 

Altogether seven species of Orthis have been detected in the Salt-range, assign- 
able to three groups, differing in their internal arrangement. The first group is that 
of Orthis morganiana, Derby. This group forms a transitional link between Orthis 
proper and Enteletes. The interior structure of these forms has been very ably 
described by Mr. Derby. As in Enteletes there are two strong, curved up, horn- 
shaped crura, supported by strong diverging septa, in the dorsal valve, and three 
elevated ridges in the ventral one ; but all these characters arc much less strongly 
developed than in Enteletes, and chiefly the internal arrangement of the ventral valve 
approaches much nearer to that occurring in typical species of Orthis than to that of 
Enteletes. I thus think it more correct to retain these species in Orthis than to 
place them among the Enteletes. There arc two species of this group in the Salt- 
range, which will boar respectively the name of Orthis marmorca, W., and Orth, 
derby i, W. 

For a second group the Orthis resupimta , Mart., is the type. The inferior of 
the shells belonging to this group has been admirably described by Davidson. The 
differences from the preceding group consist chiefly in the less strong development of 
the crura and their shelly supports in the dorsal valve, and in the little development 
of the median ridge in the ventral one. This group is represented in the Salt-range 
also by two species, which will bear the names of .Orthis indica, W. (= Orth, 
resuphnda, Dav.), and Orthis j<njiceps t W . 

The third group is typified by Orthis michelim, Lev. For the description and 
drawing of the interiors of the shells belonging to this group, we are again indebted 
to the admirable investigations of Mr. Davidson. The species of this group are 
chiefly different from those of the preceding one by the arrangement of their 
muscular impressions and by the interior character of the ventral valve. Whilst in 
Orthis resvpimita and its allies there exists still a little developed median ridge in 
the ventral valve, this ridge is nearly quite absent in Orth, michelini. The species 
iK'longing to this group can also exteriorly he easily recognised by their elongated 
general outline and the extraordinarily short hinge-margin. This group is represented 
in the Salt-range by three species — Orthis corallina, W., Orthis pecosii, Marcou, and 
Orthis incisiva, W. 

It cannot he denied that the throe groups just indicated do not exactly corre- 
spond to what has been called generally in this work a “group;” these groups 
rather correspond to the “ divisions ” as introduced by me in other genera, or they 
might he even of sub-generic value. The reason why I called them simply groups 
is, that it is impossible for me to work up the whole host of species of Orthis exist- 
ing iu the devonian and silurian periods, partly on account of lack of materials, and 
partly on account of the impossibility to spend the necessary time on the subject ; 
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hut without a careful study including these older forms a definite sub-division of 
the genus cannot he arrived at. I thus did not like to prejudice by divisional or 
sub-gencric names a future monograpkical treatment of the genus. 

I.— Gboup (ob Sub-division) op OETEIS MOEGANIANA, Derby. 

1. Orthis dbrbti, Waagon, n. sp.; PI. LVI, figs. 2, 5, 6. 

This species is of a middle size and does not seem to become large. Its general 
outline is nearly circular or transversely oval, the dorsal valve being considerably 
larger and more inflated than the ventral one. The latter valve bears a flat sinus in 
the middle. 

The ventral valve is more or less conical, with a flat curve in the longitudinal 
and a very small curve in the transverse direction. The hingeline is very short ; the 
area high, very strongly reclining, but very little concave and cut open in the 
middle by a very large triangular fissure, which is just as broad at its base as it is 
high. The area is tolerably sharply defined. The apex of the valve is very pointed, 
but very little bent over, and only slightly overhanging the deltidial fissure. Not 
far from the apex a median sinus begins, and extends down to the front, indenting 
the dorsal valve. The lateral parts of the valve are smooth. 

The dorsal valve is much larger and more strongly inflated than the ventral one. 
Longitudinally its curve is much stronger in the apical than in the frontal region. 
Transversely the curve is strong but not equal ; there is a kind of median carination 
of the valve observable extending from near the beak to the front, and on both 
sides of which the valve is somewhat flattened. The area is small, very sharply 
defined, and distinctly overhanging the area of the other valve. Tt is but little con- 
cave and cut open in the middle by a large triangular fissure. Tim apex of the 
valve is not complete, but truncated, whereby a kind of semi-circular foramen is 
formed, within which the small cardinal process is visible. 

The surface of both valves is covered by strong imbricating striae of growth, 
which form approximately a semi-circle in the ventral valve, but which arc indented 
in passing over the median carination of the dorsal valve. Tin 1 whole shell-surface 
is provided with a very fine radial striation, similar to that occurring in Orthis re9u- 
pinata. 

Of the interior characters of the species only those of tin; ventral valve are 
known to me, and these only partially. The specimen showing them is figured, PI. 
LVI, fig. 2. The hinge-teeth are supported by very strong dental lamellae, which 
arc continued in the direction of the front as diverging, somewhat elevated, ridges 
up to a short distance from the front, then they suddenly bend round towards the 
middle and unite with a sharp but not very elevated median ridge, which latter 
does not, however, extend quite up to the apex of the valve. By these ridges two deep 
elongatcly oval grooves are circumscribed which evidently served for the insertion 
of the divaricator and adductor muscles, but the sub-division of these grooves cannot 



5 nr, 


SALT-RANGE FOSSILS. 


!„• dWinctly ra. A rfi-l.t impression runs longitudinally about the mi Idle of 
them but I cannot be certain nbcllior tins indicates the limit between t be two 
pairs of muscles. The uliole apparatus has very much resomblmieoto the same 
apparatus in the ventral valve of Orthis rcmpimla , but is comparatively very much 
larger than in that species. 

The measurements of two specimens, No. I from the middle Prod uotus-1 in. (-stone 
of tlie Chittawan, and No. II from the uppermost bed of the upper Produetu -lime- 


stone of Virgal, are as follow : — 

« 

Entire length of the shell 
Length of the \entr.i1 vulvo . 

Entile hi ea dth of the shell 
Length ot the hingelino . 

Entne tint kness of both valves 
Height of the area of the ventral valve 
„ „ „ ,, dorsalvalve 

Apical angle of the ventral valve 
„ „ „ doisal valve 


1. 

II. 

25 mm. 

21 mm. 

21 „ 

21 5 „ 

20 „ 

27 „ 

11 „ 

11 .. 

18 5 „ 

17*5 „ 

4 „ 

6 M 

1-5 „ 

1 „ 


109° 121° 

89° 9(1° 


Locality and geological position.— There are altogether six specimens of this 
species known to me which range from the middle division to the topmost beds of 
the upper division of the Productus-limcstonc. Two specimens were found by 
Dr. Oldham and Mr. Wynne in the middle Productus-limestone of the Chittawdn, 
and one specimen in the same division in the Bazdrwan also by Mr. Wynne. By 
myself the species has been collected at Virgal in the coral-beds of the middle 
division of the Productus-limestone (two specimens), and one more specimen also at 
Virgal in the topmost beds of the upper division of the same formation. 

Remarks. — This species is'easily distinguishable from all the European forms of 
Orthis, to any of which it has not even a remote similarity. So much the more 
marked is its resemblance to the South American Ortliis morgaviana, Derby, from 
wlu'cli, in fact, it is not quite easily distinguishable. Nevertheless there are some 
points of difference which prevented my uniting the Indian form specifically with 
the South American one. The chief differences consist in the smaller size, the com- 
parative thickness of the shell, the obtusely carinated condition of the dorsal valve, 
the truncated beak of the same valve, and the imbricating stria) # of growth which 
cover both valves in the Indian species. These differences seem to me perfectly 
sufficient, for the specific distinction of the two forms. 

I have called this species Orthis derbyi in honour of Prof. Derby, to whose 
excellent description of the Brachiopoda of Itaituba I owe much most valuable 
information. 


2. Orthis marmorea, Waagen, n. sp.; PI. LVI, figs. 3, 4. 

The materials of this species arc very scanty indeed, hut still sufficient to char- 
acterise the shell as a new and well distinguishable form. 
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The general outline of the species is transversely oval or somewhat triangular, 
the greatest breadth being situated far down in the vicinity of the front. The 
dorsal valve seems to be larger than the ventral One, hut I am not quite certain on 
the point, as I have only one isolated ventral valve for observation. The dorsal 
valve is not much inflated, and the ventral one even very flat. 

The ventral valve is very little arched in both directions, and its curve is very 
regular. The apex is but little elevated, pointed, and little bent over. The hinge - 
line' is rather short, the area not very high, triangular, flat, not at all concave, 
and hut little reclining, forming an angle, of 120° with the plane of the valve. It 
is cut open in the middle by a large triangular fissure, which is about as broad at its 
base as it is high. The surface of the valve is entirely smooth, without the slightest 
indication of a median sinus, and thus the frontal and lateral margins of the valve 
lie all in one plane, forming a gentle, and in the frontal region somewhat flattened, 
curve. 

The internal characters of this valve can be beautifully observed in a specimen 
from the Bazar w iin. The strongly developed cardinal teeth are situated on both 
sides of the triangular fissure, and are supported by oblique shelly septa, which are 
angularly cut out immediately at and below the teeth. They descend in a gentle 
curve down to near the front, becoming gradually lower, and then disappear. In 
the middle of the valve, beginning from the apex and being highest in the centre 
of the valve, a strongly elevated median septum is situated, very much resembling 
that in j Enleletes, hut in not quite so extrome a development. It suddenly de- 
creases in height after having reached the centre of the valve, and then bifurcates ; 
the bifurcating branches extend only for a short distance and then disappear 
without quite uniting with the termination of the two lateral septa. The arrange- 
ment of the muscular scars cannot bo exactly traced. 

The dorsal valve is more strongly vaulted than the ventral one, but nevertheless 
its inflation is not very considerable. It is regularly curved in both directions, and 
its apex is not more strongly inflated than i he remainder of i he valve. The apex 
is strongly bent over and well pointed. The area is narrow, very sharply defined, 
and strongly concave, cut open in the middle by a large deltidial fissure. The 
surface of the valve is entirely smooth, only very faint striae of growth being observ- 
able. The margins of the valve, lateral as well as frontal, are all in one plane* an 
indentation of the front by the ventral valve being altogether absent. 

Of the inVrior characters of this valve only the existence of two diverging 
septa, the shelly supports of the crura, can be traced. In extent and position these 
septa seem to be very similar to those that have been described in the genus Enle- 
letes. 

The surface in both valves is covered by a radial striation, which is so fine that 
it is scarcely possible to observe it with the naked eye. Between this striation toler- 
ably numerous large roundish foramina are strewn irregularly over the whole shell. 
On them were probably situated fiuo hair-like spines. 
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The substance of the shell is rather thick and heavy. 


The measurements of a dorsuji v 


alve from Virgal are as follow 


Entire length of the val\e 
Length of the limgclinc . 
Entire breadth of the valve 
Entire thickness ol the valve 
Height of the area 
Apical angle 


Ho nun 

IS 

i4 „ 

3 „ 

130 ° 


A ventral valve from tlic Bazarwun,, belonging to a somewhat smaller indivi- 
dual, exhibits the following dimensions : — 


Entire length of the valve 25 mm. 

Length of the hingeline . . . . . . . . . 16 

Entire breadth of the valve 2U „ 

„ thickness „ „ ......... 8 

Height of the area 6 „ 

Apical angle 1 2-1.° 


Locality and geological position. — There are altogether three specimens of this 
species known to me — two dorsal valves, one of which was collected by I)r. Oldham 
iu the Chittawan, the other was found by myself in the coral-beds of Virgal ; and 
one ventral valve brought by Mr. Wynne from the Bazarwan— all three sjxxjimens 
coming out of the hard, marbly, silicious limestones of the middle region of the 
iuiddle Productus-limestone. 

liemarks. — The species here under consideration is rather nearly related to the 
preceding Orthis derby i, W., as well as to Or/his morganiana, Derb. 

From the first it can easily he distinguished, by its much less inflated valves, the 
absence of a sinus in the ventral, and an indentation in the dorsal, valve, and by the 
absence of imbricating stria) of growth. 

From the second it can be distinguished also by much less inflated valves, its 
hea^y shell, and the absence of sinus and indentation in the ventral and dorsal 
valves. 


k II.— Group (or sub-division) of OUT HIS BESTJPINATA, Mart. 

3. Ortuis indica, Waagen, n. sp.; PI. LVI, figs. 7, 8, 11, 15, 10. 

1862. Orthis resupinala (Mart.), Davidson : Quart. Journ. Cool. Soc., Loud., Vol. XVIII, p. 31, PI, I„ fig. if, 

1863. Orthis resujiinata (Mart., Dav.), Kouiuck : Fossiles paleo/,. de I’lntlo, p. 37, 1*1. X., fig. 16. 

This species remains always very small ; specimens of the size of the one figured 
by Davidson are tlio largest that have boon observed up to the present. 

The general outline of this species is mostly transversely oval, sometimes nearly 
circular, and rarely longer than it is broad. Of tlie two valves the ventral one is 
always the larger. The two valves are mostly about equally inflated. On the whole 
the species is, however, rather va riable. 
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The ventral valve is the larger of the two. It is tolerably inflated, but its curve 
is not very regular, being rather inflated in the apical region and extending from 
there in a more flattened curve to the front. Transversely the curve, is more regu- 
lar. The beak i8 strongly incurved and pointed. It is bent over a small but toler- 
ably high triangular area, which is strongly concave, and cut open in the middle by 
a modorately large deltidial fissure. The hingeline is short and not projecting on 
both sides. The surface of the valve is smooth, without a trace of a sinus or carina- 
tion. The frontal margin is always strongly indented by the projecting frontal part 
of the dorsal valve. • 

The dorsal valve is always, but generally only very little, smaller than the 
ventral one; it is mostly also slightly more inflated. Longitudinally its curve 
is more regular than that of the other valve, but in the transverse direction it 
appears somewhat flattened in the middle, and then suddenly bends down to 
the lateral margins. The beak is strongly bent over and pointed. The area is 
small, very low, vertical and very sharply defined, cut open in the middle by 
a moderately large deltidial fissure. The valve is provided with a median sinus or 
impression which is mostly limited to the vieinitjf of the front in the specimens 
coming from the lower Productus-limestone, hut reaches up to the apex in the 
specimens from the middle Productus-limestone. The frontral part of the valve 
projects a little and indents distinctly the corresponding part of tho ventral 
valve. 

On both sides slightly imbricating strife of growth are to be observed. The 
tine radial striation which covers the whole shell is exactly like that in Orthis resu- 
pinata. 

The interior structure of this species is altogether # unknown to me. 

The measurements of three specimens, No. I from the middle Productus-lirac- 
stone of Katwahi, and Nos. II and III from the lower Productus-limestone of Amb, 
are as follow : — 



I. 

II. 

III. 

Entire length of the shell .... 

1 8 mm. 

15*25 mm. 

14 mm. 

Length of tho dorsal valve 

17*5 „ 

15 

13*9 „ 

Entire breadth of the shell 

20 

10 

13 75 „ 

Length of the hingeliue . 

. 12 

9 

8 

Entire thickness of the shell 

145 „ 

12 

12 „ * 

Height of tho area in the ventral valve 

2 

2 

2 

„ „ „ „ dorsal „ . 

. 1*5 „ 

1 

1 

Apical angle ofMho ventral valve 

. 108° 

106° 

90* 

„ „ „ dorsal „ • 

. 114° 

112° 

97° 


Locality and geological position . — This species ranges through the lower and 
middle divisions of tho Productus-limestone; in the upper division it has not 
been found up to the present. The greatest number of specimens was collected by 
me at Amb in the coaly sandstones at the very base of the Productus-limestone 
proper, above the lavender-clays (twenty-two specimens) . In somewhat higher beds I 
found it at Katta, in the lowest strata of the compact limestones (one specimen). 
In the mountains east of Katw&hi, I detected the species in the middle region of the 
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compact limestones in a silicifiod condition (four specimens) and at Virgal in the c> >ral- 
beds associated with Or this derhji and Orth, marmorca (one specimen). The geolo- 
gically yonngest exactly determinable specimen I collected near Kb urn in the upper 
region of the limestones forming the middle division of flic Product i is -limes tom 

From the trans-Indus continuation of the Salt-range, one specimen was *on- 
tained in Dr. Vercborc’s collection. It is preserved in a grey sandstone, but the 
exact locality where it came from is not known. 

Remarks. — This species has been described by Mr. Davidson under the name of 
Orth is resnpinata, Mart., but I think the forms from the Salt-range can be distin- 
guished from Martin’s species. Mr. Davidson had only two specimens at his disposal, 
and therefore could not state the constant recurrence of certain characters, which is 
very striking when a greater number of specimens is accessible for observation. 

In the first place it is a remarkable fact that specimens of many sizes occur, but 
never larger than those figured by Davidson in the Quarterly Journal, and by im self 
in this work, PI. LYI, fig. 8. The species evidently did not grow larger, and there 
is no conceivable reason why Ovthis indica should always be of small size, whilst 
Orthis derby i and marfnorea should have grown in the same beds and at the same 
localities to considerable dimensions. Wo evidently have to deal here with a small 
form which never attained the dimensions of Orthis resupinala. 

Another very characteristic feature consists in the circumstance that the dorsal 
valve always indents the ventral one, so that the front line bends down towards the 
ventral valve, instead of, as is the case in Orthis resnpinata, being curved up to- 
wards the dorsal one. This seems the most essential point of difference between the 
two species, which chiefly led me to distinguish specifically between them. 

Specimens of Orthis res’upinata of a size equal to the largest specimens of Orthis 
indica have mostly less inflated valves, a more marked transversely oval general 
outline, and a frontline winch is always more or less strongly bent up towards the 
dorsal valve. Even in specimens in which the dorsal valve is flattened or slightly 
impressed in the middlo this curve upward is not entirely eliminated. 

I therefore think that the Indian specimens can well bo considered as forming 
a species different from Orthis resnpinata, for which I introduce the name of Orthis 
' indica, W. 


4. Orthis .taniceps, Waagen, n. sp,; PI. LYI, fig. 9. 

The species which I describe under the above name is about of the same size 
and general appearance as the preceding one, but can be distinguished on a close 
examination by the existence of a sinus in both valves, and by the dorsal valve 
being larger than the ventral one. 

The general outline is transversely oval, with moderately inflated valves, of 
which the dorsal one is deeper. 

The ventral valve is tolerably elevated in the apical region, but its curve is 
rather unequal. Longitudinally the curve is pretty strong in the vicinity of the 
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ipcx, and flattens considerably towards the front. In the transverse direction, how - 
ever, the curve is rather regular. The apex is pointed and strongly bent over. Tho 
area is comparatively large, distinctly concave, and very strongly reclining, cut open 
in the middle by a not very large deltidial fissure. Brom near the apex there 
extends a flat, little impressed sinus along the middle of the valve down to the 
front. This valve is very slightly indented in the frontal region by the dorsal valve. 

The dorsal valve is more strongly inflated than the ventral one, and also slightly 
larger. Tho longitudinal curve is very strong in the apical region and considerably 
flattened towards the front. Transversely “the curve is somewhat flattened in the 
middle and strongly bent down on the lateral parts. The apex is much inflated, con- 
siderably bent over and pointed. The area is distinctly defined and very narrow, 
cut open in the puddle by a very large deltidial fissure. Very near the apex there 
begins a longitudinal median sinus, which is more strongly impressed and broader 
than that of the other valve. The frontal part of the valve projects a little, causing 
a slight, indentation of the same part of the opposite valve. 

The interior characters of this species are not known to me. 

The fine radial striation which coders both valves is exactly like that occurring 
in Orillia resupiuata. 

The measurements of a specimen from Katwahi are as follow : — 


Entire length of the shell 

15 nim. 

Length of the vent ml valve 

1 i\> „ 

Entire breadth of the shell 

. 17-5 „ 

Length of tho hinge-line 

8 „ 

Entire thickness of tho shell . 

11 „ 

Height of the area of the vontral valve 

' 2 „ 

„ „ dorsal „ . 

1 ” 

Apieal angle of the venlial valve 

108° 

„ „ dorsal „ 

105“ 

Locality and geological position - 

-There are only two specimens of this species 


preserved in the Halt-range collection, which were both found by myself in- tho 
mountains cast of Katwahi in the middle region of tho middle Produotus-lime- 
stone together with Orthis indica, W., described before. 

Remarks. — The two specimens by which the species is represented are not 
easilv distinguishable from the very similar Orthis indica, and it was only aftef a 
careful study and comparison that I came to distinguish between the two forms. It 
is true the sinus in both valves is an easily observable feature, but if this were the 
only means by which the present form were distinguishable from Orthis indica, it 
would be very doubtful whether a specific distinction between the two forms could 
be advocated* Only after I had detected another peculiarity, which consists in tho 
ventral valve being tho smaller one, in opposition to the characters occurring in 
Orthis indica, I became certaiu that a specific distinction between the two forms 
was necessary. 

I thus have introduced the name of Orthis jut, iccps for the form here under 

consideration. 
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III. — Group (ok Sum-division) op Oil THIS M1CTLELIN1 (Lev.). 

5. Ortiiis cor.yllina, Waagen, n. s]).; PI. LVI, tig. 1. 

The general outliue of this species is nearly circular, very little broader than it 
is long, with the ventral valve nearly flat and the dorsal one only very little curved 

The ventral valve is hut very little curved in every direction, and even the a pica > 
region is not at all inflated. The beak is thin and pointed, barely at all incurved 
and very little projecting above the apex of the dorsal valve. The area is ven 
small, and the hinge-line extremely short. The deltidial lissurc is not distinctly 
visible, being for the greater part concealed by rock. The valve is smooth for tin 
greater part, only in the frontal region a very faint impression takes place, causing 
the front-line to ascend a little. 

Tho dorsal valve is very little smaller than the ventral one, but more strongly 
curved in every direction. The curve is rather flat in the longitudinal, and some- 
what more strongly elevated in the transverse direction. The apex is little promi- 
nent, thin, pointed, and not much bent over. The valve is smooth for its whole 
extent, neither carinatcd nor impressed in the middle. 

Both valves are extremely thick and heavy. They arc covered by a fine radial 
striation, similar to that occurring in Orthis michelini. 

The interior structure of this species is wholly unknown to me. 

The measurements of the only existing specimen are as follow : — 


Entire length of the shell . 25 mm. 

Length of the dorsal valve .......... 24*5 „ 

Entire breadth of the shell ......... 2(> „ 

Length of the hingc*-lino . . ........ 7 „ 

Entire thickness of tho shell . . . . . . . . . 12 „ 

Apical angle of the ventral valve . . . . . . . .113° 

dorsal „ 


Locality and geological position. — The only specimen of this species that is 
known up to the present was collected by myself at Virgal in the coral-beds of the 
middle Product us-lirnest one. , 

Remarks. — On a first glance this species seems to be very similar to Orthis 
miclielini, Ldv., but on a closer examination one finds soon that pnly the group 
characters arc identical, whilst the specific characters are decidedly different. The 
difference is chiefly striking in the general outline. This is always trapezoidal 
or more or less transversely oval in Orthis michelini , whilst the Indian form 
is nearly circular. This difference of outline is chiefly caused by the extreme 
shortness of the hinge-line and the nearly entire absence of an area in the ventral 
valve of Orthis corallina. Moreover, the Indian shell has extremely thick and 
heavy valves — a circumstance which is never the case, so far as I am aware, in 
Orthis michelini. Thus I think two forms can bo well distinguished specifically. 
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Another form that must bo compared to the present species is the one figured 
by Kaysor from Lo-Ping in China under the name of Or thin pecosii, Marcou. Tliis 
form is dfferent Irom the Indian species by much more inflated valves and a 
much larger apical angle, which causes the shell to assume a more or less reclan- 
gulai general outline, thus also lrom this form the Indian shell can well be dis- 
tin^uished. 


6. Ojithis pecosii, Mai^ou ; PL LVI, fig. 13. 

1S58. Orthis pecosii, Marcou : Geology of North America, p. IS, pi. VI., ]4 a , h. 

lcS5h. Orthis carhonana , Swallow : Transact. Acad. Scicnc., St. Louis, I., p. 21 S. 

l s 72. Or lit is carhonaria (Swallow), Meek : Final repoit on Ncbrasca, p. 17‘d, 1*1. 1. figs., 8 a, b, c. 

The small specimen which serves for description belongs decidedly to the group 
of O. mi c he Uni . 

The general outline is elongafely roundish triangular, with strongly prominent 
not much unequal beaks and flattened valves. 

The ventral valve is very little arched, but more so in the apical than in the 
frontal region, its curve being rather strong near the apex and very much flattened 
towards the front. Also in the transverse direction the curve is more strong in the 
middle and flattened towards the margins. The apex is well bent over and pointed, 
provided below with a very small area, which is, however, nearly all covered up by 
the apex of the other valve, as the ventral valve extends only little in excess of the 
dorsal one. The liinge-linc is short, not projecting on both sides as has been erro- 
neously drawn in the enlarged figure on PL LYI. 

The dorsal valve is very little smaller than the ventral one, but it is more strongly 
inflated. Its curve is very strong in the apical region, but flattens all round 
towards the margins. The apex is strongly bent over, and concealed below the 
apex of the other valve. The binge-line is very short, and the area of this valve 
cannot be seen at all. 

Both valves are entirely smooth with the exception of some imbricating striae 
of growth, and the fine radial stria lion characteristic of the species belonging to 
the group of Orthis michelini. The large perforations left by the removal of small 
tubular spines, tfhieli also occur on all these species, are, however, rather exception- 
ally numerous towards the margins of both valves- in Ibis species. 

Of the interior characters of this species nothing is known to me. 

The measurements of the only existing specimen are as follow : — 


Entire length of the shell . 
Length of the dorsal valve . . 

Entire broadth of the shell 
Length of the hinge-line . 
Entire thickness of the shell 
Apical angle of the ventral valve 
dorsal », 


11 mm. 


10 

10*5 

45 


»» 


»» 


91° 

113° 
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Locality and geological position . — The only specimen of this species that ha 1 - 
boon found up to the present in (lie Salt-range was collected by myself at Ami 
in the so-called Chouclcs bed of the lower division of the Product us-limestone. 

Remarks. — I think there can he hut little doubt that the specimen here de 
scribed belongs to Marcou’s species. Tlio size as well as all the other characters ar< 
perfectly identical, and it would be rather difficult for me to indicate points of difler- 
cnee between the Indian and the American specimens. 

In America, however, it seems that different things have been placed under tin 
name ; and especially the largo form figured by HI eek from California, I should not 
like to include in this species. So am J also doubtful whether the rat her large and 
square specimen figured by Kayser from Lo-l’ing in China can be assigned toHlar- 
eou’s species. 

Or this pccosii is, in America, a characteristic species of the upper coal-mea- 
sures. 


7. O urn is incisiva, Wftagon, n. sp. ; PI. LVI., figs. 10,11, 12. 

The general outline of this species is elongatelv triangular with rounded cor- 
ners. The valves are not much inflated and very little different in size, the dorsal 
one being smaller. 

The ventral valve is slightly larger than the dorsal one and not at all inflated. 
Its curve is very unequal; longitudinally it is tolerably strongly vaulted in the 
apical region, but very soon the curve becomes flat, forming almost a plane down 
to the front-line. In the transverse direction the curve ascends rather rapidly from 
the margins of the valve, hut Is then suddenly strongly depressed. The remarkable 
flattening of the valve thus produced, without forming quite a sinus, is a very charac- 
teristic feature of the species. The apex is well bent over, pointed, and rather 
strqngly prominent. The area is small, high, and strongly reclining, covered for the 
greater part by the apex of flic other valve. The deltidial fissure cannot he observed. 
The front-line is entirely straight, or sometimes very slightly bout up towards the 
dorsal valve. 

•> The dorsal valve is a little smaller than the ventral one, hut much more strongly 
inflated. Its curve is at the same time more regular. Longitudinally the curve 
is veiy strong in the apical region, and somewhat flattened towards the front. In 
the transverse dircefion the curve is equal throughout. The apex is very strongly bent 
over and partly disappears within the deltidial fissure of the other valve, in conse- 
quence of which the area of this dorsal valve is entirely concealed. 

On both valves of this species some faint, slightly imbricating striae of growth 
are observable. The fine radial striatioti, characteristic of all these shells, is not 
very well preserved on all the specimens I have for description. The substanco of 
both valves is comparatively Very thick and heavy. 

The interior characters of this species are entirely unknown to mo. 
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Tho measurements of two specimens, one complete, the other only a ventral 
valve, are as follow : — 



i 

r. 

II. 

Entire length of the shell .... 


0 mm. 

15 mm 

Length of the dorsal vilve . 


8-5 „ 

... 

Entile In emit li of the shell .... 


8*5 „ 

™ » 

Length of tlie lunge-liue .... 


3 „ 

5 

Entire thiekness of the shell 


f> r» „ 

... 

Thieknoss of the ventral valve 


2-0 „ 

4 „ 

„ „ „ dorsal „ ... 

. 

„ 

... 

Height of the area of tho ventral valve « . 


1*5 „ 

o 

** » 

Apical angle of the ventral valve . 


75° 

77° 

,, „ „ dorsal „ 


. 100° 

... 


The specimen No. II is the largest that has boon observed up to the present, 
and I doubt whether the species ever grew much larger. 

Locality and geological position. — There have altogether live specimens of this 
species been found up to the present. All live were collected by myself near Amb 
in the lowest beds of the compact limestones which form the middle division of the 
Productus-limeslone. • 

Remarks. — The general outline of this species is sf> very remarkable that, its 
form cannot easily be mistaken. Of all the species of Or this, this one has tlw small- 
est apical angle and the most strongly triangular shape. N evertholess I think it cannot 
be doubted that tlie species forms part of the group of Orthis michehni. The very lit tie 
inflated valves, the very approximated beaks of the valves, tho short hinge-line, 
characters among the most striking of the group, this species possesses in common 
with Orthis michelini . 

The species scarcely needs a closer comparison with any other form except with 
Orthis pccosii, Marcou. This American form also has a somewhat triangular outline 
and very little inflated valves ; the beaks are very much approximated and tolerably 
prominent, but in all these characters Orthis incisim is much more extreme than the 
American species, and besides this the peculiar flattening of the ventral valve; is a 
character which does not occur in Orthis pccosii. 


Family : STR 0 R1I03IENIDM 

In this family we find for the first time the type of the Aphaueropegmata fully 
developed. As has been staled above, Orthis and its allies are still provided with 
rudimentary crura in the dorsal valve, and might perhaps, together with the family 
Rhynchoneltida, form a proper distinct sub-order, from which tho of hers have 
taken their oidgin. In the Strophontevidie , on the contrary, even rudiments of ciura 
ar o entirely absent, and the most striking characters can only ho deiivcd from the 
different development of the cardinal process of the dorsal valve, — an organ that is of 
the greatest importance for the systematic arrangement of these shells. Neverthe- 
less, this organ does not seem to replace the loop and crura of other Brachiopo ds 
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the parts to which the brachial appendages were fixed must be looked for else- 
where. Most recently Prof. Neumayr has published a short notiee, in which he 
demonstrates the occurrence of renil'orm impressions also in Strupliomena , and ex- 
presses the opinion that these renil’orm ridges were the organs to which the labial 
appendages had been fixed. We shall have occasion to recur to this opinion in 
describing the 1* rod net i (he, where reniform impressions are of far more general 
occurrence than in the Slrophomenidce. 

The Stropliomenidic may be very conveniently divided into four sub-families, 
which can chiefly be distinguished by the different development of the cardinal process. 

The first sub-family that I am able to distinguish is the Oetuisinje, to which 
only one genus, OnrmsiNA, Orb. (Hem ipr on ilea, Klilambonitcs, &c., Pander), 
belongs. This genus is still very nearly related to Orthis ; the cardinal process is 
very small, but every indication of crura, even only rudimentary, is absent. It 
forms by itself a very easily distinguishable group of the St roj> home n idee. 

The second sub-family will have to hear the name of Oethotiietinas, and will 
comprise four genera, all provided with a strong cardinal process, which is mostly 
supported by two septa partly surrounding the muscular impressions. These genera 
arc : — 

1. Tbipi.esia, Hall, 1859 (12th Reg. Rep., New York State Cab., p. 41-, figs. 
1 — 3), I)a\idson: Suppl. Brit. Sil. Brneli., p. 111. The strange bifid cardinal process 
shows very dearly that this shell belongs to the Orlhothe/ince, and not to the 
Hhjnchonetlidce in which it has been placed by others. 

2. STitErTORUYNcnvs, King, 1850 : Monogr. Brit. Perm. Foss., p. 109. Tho 
cardinal process is large, 'supported by two septa, which partly surround the muscular 
impressions. The ventral valve is devoid of a median septum ; permian. 

3. Derby r A, Waagen, n. gen. The cardinal process is very similar to that of 
the preceding genus, hut in the ventral valve a strong median septum is present; 
carboniferous to permian. 

4. M eiskislla, White and St. John, 1856 : Transact. Chicago Acad. Sci. I, p. 120, 
tigs. 4 — 6. The cardinal process is similar to that in the preceding genera. In tho 
ventral valve the hinge-teeth are supported by strong dental plates, which form two 
septa. A median ventral septum is absent; mountain -limestone (Meek, olivicriana, 
Vci*ti.) to coal-measures (Meek, eximia, Eichw. ; Meek, striato-coalata, Cox). 

5. OitTiioTiiETES, Fischer von Waldheim, 1830: Oryctogr. du Gouv. de Moscou, 
p. 133, PI. XX, fig. 4. Cardinal process small and not supported by* septa, a littlo 
developed median dorsal septum mostly present ; the ventral valvo without a septum ; 
devonian to (?) permian. 

The third sub-family will bear the name of Stropbomenin.*. The forms 
belonging to this sub-family have the cardinal process mostly very small and always 
bifid, and the two valves leave very little space between them. The genera which 
I consider as belonging to this sub-family are the following : — 

1. Steophomena, Blainvillc, 1825, emend. Davidson. 

2. Steopiiopouta, Ilall, 1850 : Proc. Am, Assoc., 1850, p, 318. 
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3. LflPTAGONrA, M‘Coy, 1844 : Synops. Carl). Foss. Ireland, p. 116, emend. 

Zittel : Ilandb. 678. . 

4. LErTiENA, Dalman, 1828, emend. Davidson. 

It is not necessary to add here any particulars about those genera, as they are 
mostly already well known from Davidson’s admirable works. 

There remains, however, one group which probably forms part of the family 
Sfrophomenidas ; it is typified by the genus Amphiclina , Laube, which probably 
must be considered as the prototype of a fourth sub-family, for which I shall intro- 
duce the name of Amphicltnin^e. To tfiis sub- family the genus A ulacorh ynchus, 
Dittmar, will probably also be assigned. 

Of these four sub-families the first is of an exclusively Silurian and devonian 
distribution. The second commences already in the silurian period and extonds 
thence up into permian beds, perhaps even to still more recent formations. The 
third is also most numerously represented in the silurian and devonian epochs, and 
ascends only in isolated forms into carboniferous strata. The fourth at last occurs 
in carboniferous and triassic beds. 

In the Salt-range only the Orthothclhur and the SJrophomcniiia’ arc repre- 
sented. Of the OrfholhctiuiP three of the genera included by me in the sub-family 
occur in the Salt-range, and there are of the genus Sfreptorliynchm seven and of 
the genus Derby ia six species present ; the genus Ortholhctos has furnished only a 
single species. It then appears that the sub-family is altogether represented by 
fourteen species. Of t he sub-family Ulrophomcnuue there lias up to the present been 
detected only a single somewhat doublful species of Lcptcoua. It is a fact worthy 
of notice that the genus Leptagouia , which is of not rare occurrence in the carboni- 
ferous deposits of England and elsewhere, is entirely Absent in the Salt -range. 

Sub-family: 01tTll0TlIKTJN.fi) W. 

Genus: STREPTOIUIYNCIIIJS, King. 

It has given me very great trouble to find out what name this genus ought to 
bear, and even, now I am somewhat in doubt on the matter, as still the possibility 
remains of its being identical with Hipparionix, but the true Hipparionix scorns to 
possess dental plates, which arc decidedly absent in Streptorliynchue. I have there- 
fore returned to King’s name Streptorli ynchus, of which the signification is quite 
certain. 

If we take the characters of the typical species, Strcpt. pclargonalus , to he 
those of tho genus, we find that in the ventral valve the more or less high area is 
interrupted in the middle by a strong pscudodeltidium, which is always entirely 
closed. The hinge-line is generally not quite so long as the greatest breadth of the 
shell. On both sides of the termination of the pscudodeltidium tolerably strong 
hinge-teeth are situated, which aro prolonged inside the area in prominent ridges 



578 SALT-RANGE FOSSILS. 

that accompany the pseudodcltidium. Any kind of septum in the ventral valve is 
entirely absent. , 

In the dorsal valve a large cardinal process is present, which is erect and reaches 
far into the cavity of the ventral valve. The process is bifid, hearing on its upper 
(dorsal) side a longitudinally in-cut, line. On both sides of the process the dental 
sockets are placed and supported by short diverging septa, which partly surround 
the muscular impressions. In the dorsal valve the two pairs of adductor scars can- 
not well be distinguished, as they arc not distinctly separated from each other, only 
between the right and left groups of impressions a distinct rounded ridge extends. 
In the ventral valve the muscular scars make also two groups of elongately oval 
impressions, separated from each other by a low rounded ridge ; but also here the 
distinction of the sears of the cardinal and adductor muscles is difficult. 

The character b} which this genus may most easily be distinguished are — the 
nreo'" U co of two diverging septa in the dorsal valve and the absence of a median 
longitudinal septum in the ventral valve. 

This genus is rather largely represented in the Salt-range, and there can lx? 
distinguished two large groups of 1‘ortns, of which one lias smooth and the other 
radially plicated valves. The first section I shall call lt Sim pikes” and the second 
“ Plicati.” The second group exhibits a very great resemblance to the genus Meelc- 
elln, White and St. John, and in fact I am very doubtful whether this genus 
ought not for tin* most part to be merged in the genus Streptorhynchus. Meek in 
the “ Final report on Nebrasca” gives a woodcut of Meelcella striatocoslala, in 
which he draws two strong septa, representing the denial plates, in the ventral 
valve. These septa certainly exist in some forms, but with them in Nebrasca tlicro 
also occur shells which are devoid of septa, as 1 have seen a specimen in the Royal 
Palaeontological Museum in Munich in which these septa seem to be absent. Thus 
also in America the, Plicati forms of the genus Streptorhyuehns seem to occur, and 
this shows clearly that the plication alone cannot servo for the distinction of the 
genus Meelcella. The absence of septa in the Indian shells has been pointed out 
already by Meek. 

The first section, the Simplices, is represented in the Salt- range by four species, 
which can be separated into two groups. The first of these is typified by Slrcpt. 
pelargonatm, Seldoth., and is represented in the Salt-range by Strept. pelargouatus, 
Sehl., and Strept. lenlicularis, W. The second group comprises only forms that are 
restricted to the Salt-range. It will lx* called group of Strept. capiiloides, W., and 
will contain the species Strept. capuloidcs, W., and Strept. operculatm, W. 

The second section, the Plicati, is represented in the Salt-range by three species, 
which can again be brought into two groups, the first of which will have to bear 
the name of a group of Strept. haUktnns, Herb., with only one species, Strept. 
delloidens, W., and the sccmd group will be called the “group of Strept. peclini- 
formis, l)av.,” with two species, Strept. pectintjormis, Lav., and Strept. dis tortus, 
W. 
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We have thus arrived at the following grouping of the species : — 

I. — Section Simplises. 

a . — Group of Strept. pelargonatus, Sehloth. 

1. — Strept. pelargonatus, Schl. 

2. — „ lenticularis, W. 

b . — Group of Strept. uapuloides, W. 

3. — Strept. eapnloides , W. 

4*.-— „ opercidatus , W. 

II. — Section Pmcati. 

c. — Group of Strkct. iiallianus, Derby. 

5. — St 'rep /. . (lei loir/ run, W. 

d. — Croup of Strkpt. i'Kctimkoi: mis, Dav. 

(>. — Strep!, peel in if or mix, Dav. 

7. — „ (Im/ortus, W. 

The genus seems in Europe to ho restricted to tin*, permian period, though 
perhaps some forms that occur in the mountain-limestone might also belong 
to it. 

In the Salt-range the different species are distributed through the whole mass 
of the Productus-limestone, from the lowest to the topmost beds. The first section, 
the Simpliccs, is restricted to the lower and middle divisions, whilst the second 
section, the Flicaii , chiefly occurs in the upper division. 

Of all the seven species occurring in the Salt-range only one is identical with a 
European species; this is, Strept. pelargonatus, the well-known typical permian 
form. It is the typical form that occurs in the Salt-range, and not the one that 
has been called by M oiler Slrept. pelargonatus, and which belongs to the genus 
Derbyia. The occurrence of this form in India is of importance, as it again aug- 
ments by one the number of permian species that are represented in the Salt-range. 

I. — Section : SIMPLICES. 

a.— Group or STREPTOREYNCEUS PELARGONATUS, Sehloth. 

1. STKErTOKllYNCllUS PELAllOONATUS, Sehloth. sp.; PI. L, figs. 3, 4, fi, 7. 

181 G. Tvrehr at utiles pelargonatus, Rihlothcim • Pcnkschr. d. K. Anul. d. W. in Miiiiehen, Vol. VI, p. 28, 
PL VIII, tigs, 21—21. 

1837. Orthis laspii, Hindi. : 0 hor DelthyriH, p. 02- 

1818. Orthis pci argon at a (Sell! ), (icinitz: DeuWh. Zee-list., p. 13, PI. 5, figs. 11—15. 

1850. Strept or hynrh us pelargonatus (Sehloth., sp.), King * Monogr. Perm. Foss., 108, FI. X, figs. 18—28. 

1858. Strcpiorhgnchus pelargonatus (Sohloth. sp.), Davidson . Monogr. Brit. Perm. Bruch. , p. 32, PI. II, 
figs. 32 — 42. 

1801. Orthis pelargonata (Sehloth. sp.), Geinitz: Dyas, Vol. I, p. 02, FI. XVI, tigs. 20—31. 

1871. Orthis pelargonata (Sehloth ), Quenstedt. : Petrel'. Deutflchl., Brachiop., p. 548, PI. 55, figs. 51 — 50. 

1880. Streptorhynchus pelargonatus (Sehloth. sp.), Davidson : Suppl. Brit. Perm. Bruch., p. 243, PI. XXX, 
fig. 3. 


E 
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The in os 1 instructive figures of (his well-known species have been jml.lished by 
(ioinitz ;ii ul Dnvi.lsoa, and with tins,, fibres (lie Indian s|»“ci.»ens agree ... ovry 
detail. 

This species inner altaius any considerable dimensions; and lliis is not caused, 
as miu;h t. he supposed, by the supposition that it always tonus pad ol a generally 
dwarfed fauna, for also in India it occurs always in small specimens, though it '.as 
lived there associated vvitli truly gigantic shells, such as Dcrbyia g ramUs, -which 
will be described later on in this work. 

The general outline is extremely variable, and it is barely possible to give : ny 
posit i\e general description of it. The ventral valve bears always a very large area, 
in consequence of which this valve is considerably larger than the dorsal one. Jin* 
latter has alwavs a slight median impulsion. The hinge-line is always slimier 
than the greatest breadth of the shell. 

The ventral val\e is generally longer than it is wide; only rarely is the contrary 
the ease. The beak is not much pointed and barely at all bent over, but is twisted 
in various directions. The area is very large, vertical or somewhat reclining, pro- 
vided in the middle with a not very broad vaulted pseudodeltidium. The depth and 
curvature of the valve are again very variable, but generally the ventral valve is 
deeper than the dorsal one. Sometimes the ventral valve bears an obtuse longitu- 
dinal median earination, sometimes not ; but the frontal line always bends down 
to the ventral side, the ventral valve being indented by the dorsal one. 

The dorsal valve is always considerably broader than it is long. It is always 
somewhat battened, its eurvalftre being never very considerable; it is, however, 
more strongly bent in the longitudinal than in the transverse direction. In the 
middle ol this valve there is jilvvays a more or less strongly developed median im- 
pression which eauses the front-line to descend considerably towards the ventral 
side. The area ol this valve is mostly linear, and the apex but very little pro- 
minent. 

Of the internal characters of this species nothing can he stated from the Indian 
specimens except the absence of a median septum in the ventral valve. 

Both valves are covered by a hue radial striation, which augments towards the 
margins of the valves by intercalation of new ribs. This radial striation is crossed 
by strong imbricating striie of growth. * 

The measurements of two specimens from Katta are as follow : — 


Entire length of the shell . 

• 

• • 

I. 

. 20 nun. 

II. 

]:> 

Length of the dorsal valve . 



. 13 „ 

11 

Entire breadth of the valvo 



. 13T» „ 

13 

Length of the hinge-line 


. 

• 11 .. 

!) 

Thickness of both valves 



. 12 

N 

Apical angle of the ventral valve 


. 

155° 

7d° 


Locality and geological position . — This sj 


ocies is not very ran* in certain hods at 


certain localities of the Salt-range. The greatest number (.‘5 specimens) I collected 
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•it Katta in (lie lowest beds of the compact limestones funning the luiihllo divi- 
sion ol the Product us-liinestoiie (bed No. 12 of my note-hook) within a few 
minutes dui inn a rapid visit to tin* locality. Another specimen I found at Amb 
in the coaly sandstones tunning the lowest fossililermis beds of the Product us-lime- 
stone above the lax t mler-elays 

Ticmm-ks . — There cannot, it seems, be the slightest doubt that the Indian spe- 
cimens represent the typical lorm, which \\ as called originally by Schlotheim Tore- 
bralttlt/f't, /tr’orf/oiid/tiN, and xx Inch is so xeiy characteristic of the Zeehstein and 
the magnesian-limestone ol Europe. It needs only a comparison of the draxx mgs 
published by (ieinit/,, elnelly the specimens represimted in ligs. 20 and 01 of PI. 
XVI. of his xvork, to make the identity of IIiom* forms with the ones draw n on 
our PI. L immediately apparent. 

Something quit c dillerent from the Indian sludls an*, hoxvexer, those fossils 
which haxe been called by Moller St re pt. /le/urgouit / and which xvere originally 
deseiibed by Abieli under tho names of Strept. pemj nnu'i and Strept. rremstna, 
lrom permian beds of Armenia. We shall see later on that these form part of the 
genus j (Jeibi/ia. 

The oocuneno'* of the typical form of Strept. pelurgoiia/iis in the Salt-range 
is of tin* greatest geological importance, as this lorm augments again by one the 
already considerable number of permian species oeeuriing there. 

2. Si in rionnx m in s ia mtc i laris, Waagen, n. sp, ; PI. L, lig. 8. 

This is also a small species, which is characterised by its transversely oval out- 
line, its small strongly reclining area in the xentral.valxe, and the general lenticular 
shape of tlu* w boh* shell. 

The ventral valve is Hat, conical, not much vaulted in any direction. The 
curvature is, however, not quite regular ; it is very slight in the longitudinal direc- 
tion, and much stronger transversely, a barely perceptible broad obtuse ridge ex- 
tending from the apex to tlie front, on both sides of which the valve is somewhat 
flattened. The apex is well pointed, prominent but not at all bent over ; the area 
comparatively not very large, flat and rather strongly reclining, in the middle 
interrupted by a narrow convex pseudodeltiilium. The hinge-line is very short. 

The dorsal valve is considerably shorter than the x entral one. It is tolerably 
strongly inflated in the apical region, but otherwise it is rather flat. Its curvature 
is stronger in the longitudinal than in the transverse direction. The apex is slightly 
prominent and well bent over, tho area only linear. Fiom tho apex down to the 
front there extends a broad but rather flat median sinus, w hich causes the front- 
line to descend in the direction of tlu* ventral valve, and thus the dorsal valve in- 
dents the ventral one. 

Both valves are covered by a fine but sharp radial st nation which augments 
towards the margins of flic* valves by intercalation of new ribs. Besides this stria- 
tion there are strong imbricating strife of growth. 
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Tho internal characters of this species are not known 1 o mo. 

Tlie measurements of the only ‘existing specimen are as follow : — 

Entiiv length of flu 1 ‘'hell 
LiMijjth oi Uil* (lors.il valve 
Nntire luv.ullh oi t lit* hltrll 
Lrm'th of the hiu^e-liiie 
Entire thickness of the shell . 

A incal .uiijlo of the vential valve 

Locality ami geological position. — The only specimen of this speeies that has 
been detected up to the present was found by myself at Katta, in the lowest beds 
of the compact limestones that form the middle division of the Product us-lirnestoi e 
(bed No. 12 of my note-book). 

Remarks . — This species is very nearly related to Slrept. pelargonatus with which 
it occurs in the same bed, and many authors would probably not have separated 
it. from that species. I think, however, that the much more regular general con- 
figuration of the whole shell, the smaller and more strongly reclining area and Un- 
marked lent icohm shape, may serve* for a specific distinction. So much is certain, 
that the form here under consideration does not present tho features of the typical 
Slrept. pclargonatus , and already for this reason it seems desirable not to mix up 
this form with the typical one. 

The species here under consideration seems to be much rarer than the typical 
Sfrppt. pelargonatus. 

• 

b.— G roup of S TR EL TO Eli YNCU US CAPTJLOIDES, W. 

3. Streptokiiynchus cafuloides, Waagen, n. sp. ; PI. L, fig. 9. 

Shell small, nearly globular, with strongly inflated valves, the ventral valve 
being slightly shorter than tho dorsal one. The hinge-line shorter than the greatest 
breadth of the shell. 

The ventral valve is depressed, conical, patelliform, the area being so large and 
so strongly reclining that the apex is shifted towards the centre of the valve. The 
curvature is very strong in the transverse direction, but barely perceptible longitu- 
dinally. The apex is pointed and not at all bent over ; the area entirely flat, form- 
ing an equilateral triangle. In the middle of it extends a very narrow, vaulted 
pscudodeltidium, which hears a slight longitudinal impression on the top. The 
whole valve is regularly vaulted without any crest or median fold, though the 
front-line is slightly indented. Only along the crests that mark off the area there 
extend slight impressions from the apex to the terminations of the hinge-lino, so that 
this line at both ends projects in little wings. 

The dorsal valve is slightly larger than the ventral one. It is strongly inflated, 
chiefly in the apical region, but its curve is rather equal in both directions. 

The apex is not prominent, but strongly bent over. There exists a very narrow 
but distinct area in this valve, which is not quite one millimeter broad, and 


mm. 
18 „ 
215 „ 

12 „ 

12 

1 ) 8 ° 
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'xtonds all along tin* hinge-lino. In the middle it seems to be interrupted for the 
passage of the cardinal process. About half irom the apex there commences 
a broad but very shallow median sinus, which extends down to the front and 
slightly indents the ventral valve. Roth ends of the hinge-line are slightly pro- 
minent, forming small indistinct wings. 

Both valves are covered by a line radial striat ion, but the concentric s trite oi 
growth are not conspicuous. 

Of the internal characters of this species nothing is known to me, except that a 
ventral median septum is absent. * 

The measurements of the only existing specimen are as follow : — 


Entire length of tlu» shell . 

• . 


. Hi 5 mm. 

Length of the dot sal valve 



15 ,, 

Entire breadth of the shell 

. 


. 18 „ 

Length of the lunge-lino . . 

. 

, 

. 11 M 

Entile thickness of the shell 


. 

* u „ 

Height of the area in the vential valve 

. 



Apical angle of the ventral valve 

• 


. 70° 


j Locality and geological position. — There is only a single specimen of this species 
known up to the present. It was collected by myself at Nursing- PohAr in black 
coaly calcareous beds, at the base of the limestones forming the middle division oi 
the Produetus-limestone, together with Dielasma itailubense, Derb., &e. 

Remarks. — The general configuration of this species is very peculiar, and not 
at all similar to that of other species of Streptorhynchus, aud I was for a long time 
inclined to consider it as belonging to the genus Or this ma. There is, however, not 
a trace of a foramen to ho detected in the ventral valve, and the species also shows 
a certain typical similarity to Strept. pelargomtm as well as to the species 
which will be described next ; and from these indications I have decided to place 
the species in the genus Streptorhynchus, though the internal characters of it are 
uot known. 

From Strept. pclargonatns the species is easily distinguishable by its inflated 
valves and by the shortness of the ventral one, caused by the large and extremely 
reclining flat area. 

J % # • 

Of other species none can he compared more particularly to the present one. 


4. STREPToanvNCiius opekculatus, Waagon, n. sp. ; PI. L, fig. 0. 

This is again a very small species, of a semi-conical general form, the ventral 
valve being pyramidal or conical, and the dorsal valve resting on the other like an 
operculum. From this configuration, the shell assumes very much the appear- 
ance of a small Caprina , the similarity being augmented by the fine radial striation 
with which both valves are covered. 
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The \ ml rnl v:ih(', ns lias been already staled, is elevated conical, with one v< r- 
tical and one sloping side The vertical side is occupied hv the large area. Tlicapi x 
of this a al \ c is not quite eoinjdete in the specimen that serves for description ; it 
seems to have been not pointed but rather rounded, and not at all bent over. 
Tbe area is very Ini'll, just as Ini'll as it is wide, forming an isosceles triangle, <>f 
which the hinge-line represents the short side ; it is Hat and concave and bears m 
the middle a narrow vaulted pseudodellidiuiu, which extends from the apex to the 
hinge-line. Except the area, the valve is very regularly rounded, and hears neitla r 
a median fold nor a median sinus. The front-line is nearly straight, only \ ei v 
lightly indenting this valve. 

The dorsal valve is strongly inflated, chiefly in tin* apical region. Its curve L 
equally strong in both directions, but longitudinally the bond is stronger in the 
apical than in the frontal region. The hinge-line is very short, the area not quite 
linear, though very narrow. The apex is strongly bent over, but not prominent 
There 1 is only a slight trace of a median sinus observable; it commences at a short 
distance from the apex, and extends down to the front. 

The surfaces of bothvalves are covered by a radial striation which is liner than 
in other species of Slreptorhynehus. It is very similar to that occurring in many 
species of Orth in, hut this apparent fineness of the striation may he partly due to 
the mode of preservation of this species, the snrfaee of both valves being much 
corroded and otherwise obliterated by weathering. 

The internal structure of this species is not known to mo. The only point I 
could ascertain with certainty was the. absence of a median septum in the ventral 
valve. 

The measurements of the ouly existing specimen are as follow : — 


Length i)l the ilorsul v,ihe . . . . . . , J mm. 

„ „ ventral „ ...... . ] ,V 5 „ 

Entire birailth of the shell . . . . . , . 15 5 ,, 

Length of tin* hini'e-lim* ..... . . , 8*5 , 

Kin lie thickness of the sli.il ..... ... 10 , 

Height of the nren of the vential \al\t‘ . . . . . 

Apical Jingle* of the ventral valve ....... 7(j° 


» Locality and geological position. —The only specimen 


that has been detected 


up to the present was found by Or. Oldham in the Iiazarwaii, in the middle 


Prod uctus-li 111 csl one. 


Remarks . — This species is so peculiar in its general configuration that it can- 
not easily 1 he mistake'll for any oilier forms. II is related to a certain extent to the 
species described before, hut it is more extreme in its development in every respect. 
The ventral valve is still more elevated, and the dorsal median sinus is almost 


entirely absent. These peculiarities seem to he sufficient to distinguish between 
the two species; both might, however, he in developmental connection. 

Of other forms none needs to bo more particularly compared. 
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11.— Section: PLH’AT! 

e.— Group OK STREP TO R 11 1 'NO U US EA L LI A XUS, Derby. 

5. S I’ll KPTOll UYNC’UUS UELTOIDENS, Waagen, T). sp. 

The materials upon which ibis species is to be founded an* rather scanty, only 
'ontral valves in tolerably complete condition being known to me ; but the outline 
of those valves is so peculiar that by them alone most decidedly a separate speci< 

's indicated. 



Ffc. IT). SxRKPToitnYNcnrft deltoidfnh, Wungen, n. sp. Fig. 1, ventral valvo of u speoimeu from the middle 
Froductus-limostono uf Khura; In, \cntral view; 11), lateral view, both natuinl size. Figure 2, area and denial ridges 
ot a specimen from the middle Pioduetusdimostone of Khund. Figure 3, ventral view of a partial internal cast from 
the same bed and locality as the preceding; a, shelly mass tilling up the apt* of the valve ; b, muscular impressions on 
the cast. 

The general outline is elongatcly triangular, much longer than it is broad, with 
a nearly quite flat ventral and a strongly inflated dorsal valve. Both valves are 
plicated, but only near the margins. The species is of a middle size. 

The ventral valve is nearly quite flat, and in the longitudinal, as well as in the 
transverse direction, its hen 1 is very small. Tn the latter direction, however, it 
is somewhat more considerable than longitudinally, and the lateral parts especially 
bend rather abruptly down and oven inwards to the hinge-line and the lateral shell- 
margins. The apex of the valve is very strongly prominent, pointed and not at all 
bent, quite straight, sometimes slightly twisted to one or the other side. The ai»*a 
is largo, very high, but not so very broad, somewhat reclining and interrupted in 
the middle by a large, vaulted pseudodeltidium. The hinge-lino is extremely short. 
There is no median fold or sinus to he observed in this valve, and the front-line is, 
excepting the undulations caused by tin* radial folds, quite straight. The radial 
folds are very irregular, highest at the margin of the valve, and commencing about 
half way from the apex. Their number is also very variable. 

The interior characters of this valve are well preserved and can be most dis- 
tinctly made out. They arc very similar to those occurring in Strep! . hal/iauvs 
as they have been figured by Derby. The short hinge-line is interrupted on both 
sides of the pseudodeltidium by very strong and prominent hinge-teeth, which are 
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coni i nucd inside the area as prominent ridges up to tlio apex of the mire. A 
median septum is altogether absent.. The large museular impressions begin with 
their upper margins at the same distanee from the apex as the termination of tin 1 
area. The ad due tor or oeelusor impressions are small elongated narrow seat > 
situati'd in t lit* middle at the upper end of the exeamted sjiaee. The divai’ieater 
impressions, on the contrary, are large and fan-shaped, separated trom caeli otlu r 
by a slightly rais<*d line and occupying nearly the whole excavated space. 

The substance of the shell is for the most part extremely thickened in the apical 
region in this species, so that often tin* \yhole apex down to the hinge-line consist-, 
of one compact shelly piece. 

The dorsal valve is very imperfectly known to me, as the only specimen it , 
which the dorsal valve is preserved is so firmly impacted in the rock that it is im 
possible to expose it. Only in making a section through this specimen I learnt 
that the dorsal valve was strongly inflated and that it possessed a very strong cardinal 
process. 

In one specimen from Tvlmra it is possible to take some of the measurements; 
they are as follow : — 


Entire length of tin* she'll . 
Length of tlu* dorsal valve, about 
Entire breadth of tlu* shell 
Length of the hinge-line, about . 
Entire thickness of the shell 
Apical angle of the ventral valve . 


62 mm. 


AW 




»* 


17 


»♦ 


23 

72 ° 


The apieal angle of other specimens is larger, up to 92°. 

Locality and geological position . — There are altogether seven specimens of this 
species known to me, which -arc all, however, in rather a fragmentary condition. 
Six of them were collected by Mr, Wynne at Ivliund, with silioified shell in a 
yellowish saceharoid limestone, forming beyond doubt part of the lower region of 
the middle I’roductus-limcstone. All these specimens are ventral valves ouly. The 
seventh specimen I found myself at Klmra in a white saceharoid limestone low 
down in tlio lower region of the middle I’roductus-limestone. This specimen is 
entire, hut the dorsal valve is entirely covered by the firmly adhering very hard 
rack, and could not, he cleaned. f 

llemarks . — The general outline of this species is very peculiar, and thus the 
species cau well be recognised and will not easily bo mistaken for any other form. 
The only species with which it can he more particularly compared is Sfrepforhynchm 
hall ian Hft, Derby, from the coal-measures of Itaituba in Brazil. Both forms are 
identical, in the large valve being flat, and the small one strongly inflated, in the 
rudimentary radial plication, and in tlu* arrangement of the museular impressions in 
the ventral valve ; and thus there can at least he no doubt that they compose one 
group of very closely related forms. The two species can, however, easily be dis- 
tinguished by the strangely triangular shape of the Indian shell, which is not to 
be found in the American species. 
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01 Indian species only Strep/ . pectin [form in. Paw, which will lie described next, 
c in be compared witb the shell bore under consideration. Davidson’s species js, 
however, distinct, by tin* much more strongly inflated ventral valve, by the more 
strongly plicated shell leaving a distinct sinus in the dorsal valve, and by its much 
t liinner shell-substance. 

It might bo possible that Strcpt. dcl/oidens is the ancestor of Strcpt. peel ini - 
j min is, but I am not sure on the point, and it appears to me that there exists a 
more close affinity between Slrepl. hullianus and Strcpt. dettoidenn than between 
the latter species and Strcpt. pectin if or nils, and according to this opinion I have 
• dso grouped the species. 


d.— Group op STREP T0RIIYNC1IUS PEC TIN I FOR MIS, Dav. 

G. Stii k rj'ou uvNcii us pectinifokmis, Davidson; PL LY, figs. 4 — 11. 

18fi2. Sfrcptorhyn<'liu8 peel i ivfnrmts, Davidson . Quart.. four. (Jeol. Hoe., Loud,, Vnl. XVITI, p.30, Fl.T, fig 17. 

1803. Strtftorhyurhus jwctinifnrmis (Dav.), Koninrk . Fot>silt\s jiulro/. de l'lmlr, |>. 37, FI. X, fig. 17. 

The species is of a medium size, with inflated valves, a little longer than it is 
wide, and with many irregular radial folds, which commence only at a certain but 
very variable distance from the apex. The dorsal valve bears always a more or less 
strongly excavated median sinus. 

The ventral valve is strongly inflated, showing an about equal curving in the 
longitudinal as in the transverse direction. Of median fold not a trace can be 
observed. The apex is strongly pointed, hut always twisted to one or the other side. 
It is only slightly bent over. The area is large, always considerably broader than 
it is high, slightly concave, and interrupted in the middle by a narrow convex 
pscudodcltidium. The liingc-liuo is straight and comparatively long, projecting 
considerably but irregularly on both sides, by which arc produced small wings 
projecting on both extremities of the hinge-line and marked olf from the remainder 
of the shell by a furrow, which extends from the apex down to the end of the 
hinge-line. The valve is covered with a coarse radial stria! ion only for a length of 
15 or 20 millimeters from the apex ; coarse plications then begin to appear, which 
are at first very irregular, and only lower down become more and more regular and 
equal. The radial striation extends also on these plications, but is very unequal on 
different specimens. The striation mostly converges irregularly towards the top of 
the plications, as has been described by Meek in Mcelcclla ulriatocodnln, Cox. In 
other specimens, on the contrary, tin* striation remains approximately parallel, and 
only occasionally a convergence at the top of the plications can be observed. The 
number of plications is very irregular, but in full-grown, well-developed specimens 
mostly botw'een nine and fifteen folds are present. Young specimens have often 
much less. The front-line is regularly rounded, slighly depressed in the middle. It 
presents a zig-zag line from the radial plications. 


p 
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The dorsal valve is slightly more strongly inllaied than the ventral one. It 
cune is very regular in both directions, and it is not more strongly intlated in tin 
apical region than elsewhere. A median sinus is always present, lull very diflerenth 
developed in different sj)eeimens. It is always very distinctly present in young speci 
mens, beginning verj near the apex, hut mostly rather narrow . In adult specimen 
it becomes sometimes deeper and more strongly developed, hut sometimes also i 
becomes less distinct and disappears almost entirely. The consequence is that tin 
Iron! -lino in some specimens is strum* ly depressed in the middle, whilst in others i 
is nearly straight. The apex of the dorsTil valve is pointed lmt not ])rominent, lyiru 
in one plane with the linear area which extends along the lunge-lino. On both side 
ol tin* apex distinct wings are developed which give to this valve very strikingly tin 
appearanee of a peetenoid shell. The l.ulial striation in this valve is just like tlur 
ot the other one. On the wings the striatum runs parallel to the hinge-lino. 

Roth valves are piovided with very strongly imbricating stria* of growth, form 
mg very neat aig-zag lines, and below* which the radial striation appears in divergiiu 
directions, so as to converge again towards the top ot the radial plications. 'The 
gives the shell-margin a fringed appearanee, as the imbricating struu of growth an 
chiefly heaped together near the margin in hotli valves. 

Tin* internal characters of this species could hi* very accurately ascertained 
with the exception of the muscular impressions, which are extremely faint in all tlu 
specimens I have for description. 

In the ventral valve there are on both sides of the vaulted pseudodeltidiiun 
strong, pointed, prominent teeth, which are continued inside the area as prominent, 
hut not very strongly projecting, ridges along tlic pscudodcltidium up to the apex 
ol the valve. There is not a trace oi any sept a observable. The muscular impres- 
sions, as far as they can he made out, seem to he very similar to those that 1 have 


been able to describe in Strept. deltoidem, but they arc not at all excavated in the 
present species. 

The dorsal valve is provided with a strong cardinal process which projects at 
about right angles from tlu* plane of the valve. Seen from the dorsal side,— that is, 
from the outer side of the isolated valve,— this process is slightly bent over the 
apex ol the valve, and bears here in the middle an incision, us if it were pierced 
by a visceral foramen, which is, however, not the case. From this*incision extends 
a dee] i groove all along the posterior or dorsal face of the process down to the 
extremity, which it divides into two by a deep notch. On file sides of tm 
notch two deeply hollowed out elevated ridges extend, so that the extremity of tho 
process is provided witli four very acute points, and thus often appears exactly like 
the extremity of tho cardinal process of Strept. pelargonatm as figured by Davidson 
FI. II, fig 30 of the British Permian Bracliiopoda. 

Laterally there are joined to this median part of the cardinal process two broad 
wing-shaped shelly plates, which must be considered as continuations of the socket- 
plates. The dental sockets themselves are small and marked oil' by a prominent 
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vulcjo, which extends Irom near the apex oJ the valve to the extremity of the wing- 
shaped plates. These latter are on their lower side attain suj)|)orted l)y shelly 
lamella*, which extend down to the bottom of the \alve and form two short diverg- 
ing septa. On its lower or ventral side the whole process is entirely smooth. 

The muscular impressions in the dorsal valve are also very indistinct. They 
s *em to be large, and separated from each other in the middle by a rat her broad 
*-mooth space. 

The measurements of two specimens, No. 1 from the Cephalopoda-hed of Jnbi, 
j (‘presenting the average size of the species^ and No. II from the middle Product us- 
imestone of Svv as, a rather small specimen, are as follow : — 




I. 

n. 

Entire length of tin* slit'll .... 


. 'A'A mm. 

2S’5 mm 

Length ot the ilotsal valve .... 


• *2b M 

li) „ 

Entire breadth oi the slu*ll .... 

# % 

• A'2 ,, 

22 „ 

Length of the hinge-line .... 


■ VA „ 

115 „ 

Entire tlinlvnesN of both v lives 


*21 

. ~ i f , 

14 

Apical angle of the ventral valve without the wings 


. hit’ 

7 r 

,, „ „ doi-al valve „ „ „ 

* 

. nr 

ii2° 


Sometimes, though rarely, tin* species grows very much larger. The largest 
specimen known to me I have figured in PI. LV, tig. (i; it measures 55 mm. in 
length. 

Locality nod (/ooloyicol pottifiou. — This is a rather common species in the upper 
division of the Prod net us-1 imestone ; it is much rarer in tin* middle, division of the 
same formation. In the lower division it lias not ^el been detected. 

Most common is the species in the Cephalopoda-hed of the upper Productus- 
limr stone. It has been collected in this bed by me at Jabi (15 specimens) and at 
Cliidru (11 specimens). In other beds of the upper division the species has been 
found at Cliidru (8 sp.) by Dr. Oldham and Mr. Wynne, in the mountains east of 
Katwahi (2 sp.) by myself, in the section near Khura (2 sp.) also by myself, and at 
Khund Ghftt (3 sp.) by Mr. Wynne. 

In the middle division (upper and middle region) of the Productus-limestone 
the spocies has been detected at Vureha (3 sp.) by Mr. Wynne, at Khyrdbad (1 sp.) 
by myself, at Khund (1 sp.) by Mr. Wynne, and at Swas (1 sp.) by Dr. Oldham. 
Trans-Indus the species has been found iu these beds at Kafirkot (2 sp.) by myself, 
and at Kalabagh (2 sp.) by Mr. Wynne. 

Remarks.— From all the species that occur in India this one is easily distin- 
guishable by the strong radial plication it possesses. It is otherwise, however, with 
respect to Moekella strialocosfata, Cox, which hears a strong superficial resemblance 
to the Indian shell. 1 have remarked already in the description of the genus 
Streptorhynchus that in one specimen of Meckel! a nfriatocostata I had for compari- 
son I could not detect the dental plates developed in the form of large septa charac- 
teristic of genus Meckel hi. Thus it seems probable that also in America species of 
Slreptorhyuchua occur that, are radially plicated and bear in general a very great 
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resemblance fo the Indian Strrpl. jwcthiifoniiis, liilst tlioy are at the same time 
generieally distinct from J leekella slna/ocoslalu. Nevertheless I should not be 
prepared to admit a specific identity of these American specimens with the Indian 
shells, on account of the much liner radial striation and the general absence ot a 
sinus in the dorsal \alvo. 

Of other species Meekella garni eri, Bayan, from carboniferous beds of China 
ought to bo compared. Of this species, however, it is not known whether it is really 
a Meekella or not, and it appears not improbable that it is a simple Strep!, peetiui- 
fonnin. On the whole a certain resemblance to Stvcpt. pectin i for mis certainly exisls, 
but the only specimen upon which the species has been founded is so badly pre- 
served that it appears impossible to arri\e at a positive opinion as to the identity 01 
the difference of the Indian and Chinese forms. If the identity could be proved it 
would be of interest, as showing with some probability that beds ol tin* age ol tin 
Salt-range Product us-limestone exist also in China : S/repl. j>ec/i)iiforiu/s being one 
of the most characteristic species of all the fauna of the Prod uctus-limest one. 

In the external form also Meekella eximia, Eieliw., shows a great resemblance 
to the Indian Strep! orhynchtus p<ytinifanni*, but not only does Vernon il ligure two 
very strong septa in the lent ml valve, but also Trautsehold mentions the existence 
of them, and thus there remains no doubt that the Russian species belongs to tin* 
genus Meekella and not to Slreplarhynehm. 


7. Stheitok i i ync iitts distomts, Waagen, n. sp. ; PI. LV, tigs. 12-13. 

This is a rather small species, about of the size of Strept. prfargoiiatm, and also 
otherwise not dissimilar to that shell. Both valves arc very much contorted, and 
thus the general outline is very irregular. Radial plications are present, but they 
arc irregular and not very distinct. 

The ventral valve is rather strongly inflated, hut of such an irregular curve 
that’ it is impossible to give any particulars about it. The apex is pointed, inflated, 
prominent, and very strongly bent over. The aroa is very large, concave, and striated, 
parallel to the hinge-line, as well as vertically. The pseudodeltidium is very narrow, 
vaulted, and very much shifted to one side, extending from the apex to where the 
apex of the other valve is situated. The hinge-line is comparatively long, being 
not much shorter than the greatest breadth of the shell. It terminates on both 
sides in little wings, very much as occurs in the preceding species. The radial 
plications begin at a short distanco from the apex, are very irregular, and about 
seven to nine in number. They do not run parallel to the radial striation, but 
arc crossed by it in the most various manner. The front-line forms an irregular 
zig-zag, and is slightly depressed in the middle. 

The dorsal valve is somewhat flatter and less inflated than the ventral one, 
hut its curve is also very irregular. It hears a slight sinus or impression in the 
middle. The apex is not prominent, not inflated, and often shifted to one side. On 
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bnih sides of the apex little wings are developed, From which the valve acquires 
■’ ' norc or If “^ l> , ‘ clonoi d or avieuloid appearance. The hinge-line is straight ; there 
is no area. The radial plications begin at a short distance from the apex. They are 
about eight to ten in number, very irregular, and not very prominent. In this 
i .dve also they are not parallel to the radial striation. 

Tin* radial striation is very tine in this species, much liner than in St reptorhyn- 
d< m pccti u [form is. 

Lhc 4 internal characters of this species are very iiisiiflirionily known to mo, 
o ily so much is pertain tli;it there arc no septa in the ventral \alve. 

Ilu* dimensions ot a full thrown specimen from Virtual arc as follow : — 


Kilim* ltMiijtli of tin* slu 11 

Length of tin* dorsal v.ihi' 

Entire lmadtli of the nIuII 

Length of tin bin^Him* ..... 
Entile thickness of (be shell 

Apieal tingle of tin* withal valw without the win^s 
j> v 4* dorsal 


Is linn. 
i:i „ 
i r» „ 

11 o 
10 „ 
8t)° 

115 ° 


Locality and geological position . — Tliorc is only one' full-grown specimen of 
this species preserved in the Salt-range collection. This was found by myself at 
Virgal in the topmost bed of the upper Product us-limestono. Several specimens 
which arc apparently the young of this species were brought by Mr. Wynne from 
Bilot, where they occur in a similar geological position as at Virgal. 

Remarks . — The present species is in general very similar to Strept. pectini- 
fortnis, Dav., but can be distinguished from that form by the much finer radial stria- 
tion, its strongly distorted general shape, large area, and strongly bent -over apex ; 
also the radial plication is less distinct, but is developed at a much earlier period 
of the shell’s growth. It is highly probable that the two species are in a develop- 
mental connection. 

There is no other species to which Strept. disiorlns could ho more particularly 
compared. 


Genus: DERBYIA, "Waagen, n. gen. 

The existence of this genus was recognised by Prof. Hall so far back as 1874, 
according to a «ote contained in Mr. Derby’s description of the carboniferous Bra* 
ehiopoda of Itaituba, hut neither llall nor Derby have given a name to it. Thus 
nothing remains for me hut to give a name to these forms, which I do by calling 
them Derby ia in honour of Mr. Derby, wlio first drew the attention to the fact that, 
the shells generally considered as Strcptorhynchus exhibited a widely differing 
internal structure. 

The Terms here under consideration can he characterised in the following 
manner. The general outward appearance is the same as in the shells belonging 
to the genus Strcptorhynchns. Internally the dorsal valve hears an extremely large 
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and massive bifid cardinal process, laterally united to massive shelly plates, which 
form a kind of diverging septa and partly surround the muscular impressions. 
These latter are largo and deep, but not separated from each other in the middle 
by a septum. 

In the ventral valve a very strong median septum extends from the apex to 
about half the length of the valve. The hinge-teeth are continued inside the area 
as prominent ridges up to the apex, and there unite with the median septum. 
Sometimes, however, this union is not restricted to the apical region alone, where 
the prominent ridges into which the cardinal teeth are prolonged are changed into 
a kind of central plates, united to tho septum for their whole extent, thus form- 
ing a little trigonal chamber under the vaulted pseudodeltidium. 

This existence of a very strong median septum in the ventral valve distin- 
guishes the present genus very neatly from Streptorhynchas ; whilst this same cha- 
racter as well as the presence of diverging septa in tho dorsal valve make it easy 
to distinguish the genus hero under consideration from Orthoiheles, Eisch., which 
will be described next. 

At the time when llall drew* attention to the peculiarities exhibited by the 
forms here under consideration, there were only three species known which pos- 
sessed these peculiarities ; they were Strept. crassus, Meek and ] Leyden, Strept. 
robust ns, llall, and Strept. senilis, Thill. To these was added a new species by Derby 
under the name of Strept. correanus, Derb. Rut these four species already re- 
present two different types, marking two diil'erent sections within the genus. One 
section is typified by J)crb. scn)tis and the other old species, which all three have 
the cardinal teeth free and united to the septum only at the apex , the other section 
is typified by Derb. correoua, in which species the cardinal teeth are supported by 
short dental plates which are for the whole extent united to the median septum 
forming a small triangular chamber under the pseudodeltidium. 

The latter section I shall call the “ Camera ti,” whilst the others I shall call 
the *'* Septa fi.” The Camera ti are not represented in the Salt-range, though they 
are not restricted to the single South-Ameriean species Strept. correanus, Derb., 
but have also very interesting representatives in the permiau beds of Armenia, 
the Derbyia ensarkos, A Inch. ( Strept . crenislria var. cusarkos and var. incurvus, 
Afiicli. : Rergkalk v. Djulfa, p. f3), and Derbyia peregrine, Abieli. * Roth these spe- 
cies have, for reasons which 1 eaunot quite conceive, been united by 1’rof. Val. v. 
Mdllcr to Strept. pe/argona/us, ISchloth., tltough Mr. Abieli in tho description very 
distinctly mentions the ventral septum and the dental plates. These features alone 
indicate already the great difference that exists between these Armenian forms and 
Strep/ orhyncli us petargonulns, not to speak of the enormous size and the radial 
plications of the Armenian species. 

The second section, the Septati, is largely represented in the Salt-range. The 
species belonging to this section can be distributed into three groups. The first is 
the group of Derbyia senilis, Thill. That Phillips’ Spirifcra senilis belongs to 
our genus has been stated already by Mr. Derby, who not only observed the exist- 
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once of a large median septum in the ventral valve of European specimens, but 
ft Iso figures a very large cardinal process with shelly supports, forming diverging 
septa. Those observations can also he confirmed by myself, and thus there re- 
mains no doubt that Phillips’ species forms part of the genus Derby ia. It is the 
prototype of a group of forms for which a more or less inflated apical region of the 
ventral valve is characteristic. The group is represented in the Salt-range by four 
species which will bear the respective names of Derby ia grandis , W., Derb. regu- 
larise W., Derb. altestriata, W., and Derb. plicaiella , W. 

The second group is that of Derbyia*erassa, Meek and Worthen. This group 
can be recognised by an extremely heavy shell, which chiefly in the ventral valve is 
enormously thickened. The typical species has boon described by the above- 
named author from the coal-measures of the Upper Missouri, but it seems that 
species belonging to the same group occur already in somewhat older strata, as in 
the Mining Journal of St. Petersburg a shell has been figured by Moller from the 
mountain-limestone of the Ural under the name of Sti eptorhynchus crenistria, 
which with some probability might belong to the present group. In the Salt-range 
the group is represented only by a single species, Vliieh will receive the name of 
Derby ia rercherei , W. 

The third group is typified by Derbyia robust a of Hall. The group is easily 
recognisable by the extremely large, stiaight and compressed apex of the ventral 
valve. In India this group is represented also by a single species, which has been 
identified by Davidson directly with Orlliis robnsla, Hall. To me, however, an 
absolute identity between the American and the Indian shells seems not to exist, 
and I should he rather inclined to consider the Indian form as a distinct species, for 
which I shall introduce the name of Derbyia hemisplxerica, W. 

The grouping of tiie Indian species can thus he made in the following 
manner : — 

Section- Soptali. 


a . GJimipof Diriuia m mms, Thill., sp. 

1. ])t rbt/ut g ninths, W. 

2. ,, regain ns , W. 

t], „ all e si rial a , W. 

t. ,, plicalella , W. 


1 . Group of 1) eh mi a. crassa, Mor*k & Worllien. 
5 . l)i rhgla rercherei , W. 

c. Group of Dekivyu koiujsta, Ilall. 
f>. Derbyia hcmispfta riea, W. 


As regards I ho geological distribution of this specie's, the first, Derbyia grand ns, 
has been found up to tin* present in the upper and middle divisions of the Produe- 
tus-limcstone ; Derb. regular is is restricted to the lower and middle divisions, 
while Derb. altestriata and Derb. plicatella occur exclusively in the upper division 
of the same formation. Derb. vercherei is extremely rare and has been found up 
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io the present only in the middle division and Derb. hemisplucrica in llie upper 
division of the Productus-limestone. 

A fact that has already occurred three times to our observation, and which 
cannot be passed in silence, is that in several groups of the forms more or less 
nearly related to Streptorhynchus the geologically younger species attain more or 
less distinctly radially plicated valves. This peculiarity we had occasion to observe 
in the genus Streplorliynclius itself, where the form occurring with or above Strept. 
pclargonatus, viz., Strept. peclinifurmis and distortus , are strongly radially plicated. 
Quite the same occurs in the genus Meekella, the mountain-limestone species, 
M. olivieriann, Vern., being smooth, while the species from the coal-measures and 
the upper carboniferous-limestone, 31. striatocostata, Cox, and M. cximia, Eichw., 
have a strong radial plication. Another instance is the section of the “ Camerati ,” 
within the genus Derby ia , wlxero the geologically oldest species, Dcrb. correna , 
l)erb., is not plicated ; while the perm inn forms, Verb, eusarkos, Abich, and Dcrb. 
peregrine, Ab., are more or less distinctly radially plicated. Lastly, in the section 
“ Sepfnli ” of the genus Derby ia a similar peculiarity prevails, though in a much less 
degree. The geologically older species like Dcrb. sen i Hr, Phill., Derb. grand is , W., 
and Derb. regularis , "W 7 *., are smooth, without a trace of a radial plication ; Derb. 
pUcnteUn, on the contrary, which occurs in the Cephalopoda- bed of Jabi, has toler- 
ably strong traces of such a plication. It is now in many instances very highly 
probable that the plicated forms are the descendants of t lie smooth ones, hut if this 
be the case it is at the same tiuie very improbable that a character which occurs in 
absolutely the same manner over the whole world should have boon caused by 
external influences as climate, food, &o.; there must have existed within these 
organisms an innate law, according to which they were forced to assume with 
the progress of time, sometimes sooner, sometimes later, a radially plicated shape 
under most widely dill'erent external circumstances. 


Suction: SERTATI. 

a.— Group of DFAIB VIA SENILIS, Phill. 

1. Deubyia uegulakts, Waagen, n. sp. ; PI. LIII, figs. 1, 2, I. 

The general outline of this species is mostly very regularly transversely oval, 
with a straight hinge-line, which is always shorter than the greatest breadth of 
the shell, and a not very prominent broad apex to the ventral valve. 

The ventral valve is generally slightly vaulted ; sometimes, however, it is more 
or less Hat, and randy even a little concave. Tn the specimens with a somewhat 
vaulted a (Mitral valve, which are by far the majority, the curve of this valve is very 
regular and about equal in both directions. The apex is, however, always more 
or less flattened and depressed, never pointed and prominent. The area is largely 
triangular, flat, and crossed by numerous imbricating stria 1 of growth disposed 
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parallel to the hinge-line. In tlic* middle there is a rather large vaulted pscudodel- 
‘ idiurn, which hears a distinct longitudinal furrow. This furrow is of great im- 
portance, as it indicates the existence of a median septum inside the valve. A 
race of this furrow seems visible in Davidson's drawing, PI. XXVII, fig. 26, of his 
Carboniferous Monograph, representing the area of the original specimen of 
Herb, senilis , Phill. The surface of the valve is ornamented with some rounded 
concentric waves and numerous little, far separated imbricating strim of growth. 
The margins of the valve are everywhere rounded, and oven the corners in which 
the hinge-line terminates do not much project. The frontal lino is noarly quite 
staight, only very little depressed in the middle. 

Tho dorsal valve is much more strongly vi.ultcd than the ventral one, and its 
curve is very regular and equal in both directions. The hinge-line is comparatively 
long and straight, and the valve is somewhat fiat toned towards both ends of this 
line, whereby a kind of flattened wing is formed on each side. There is an area 
developed in this valve, but it is very narrow, nearly linear. The apex is well 
bent over and not prominent. There is nevira median sinus in this valve, though 
the front-line is slightly depressed in the middle. This valve also is ornamented 
with small numerous far distant imbricating strim of grotvth ; they are, however, 
entirely absent from a large space round the apex which is a very striking character 
of this species. Concentric wrinkles or waves as in the other valve arc only 
rarely developed in this one, and if they arc present, they arc very indistinct. 

The redial striation is very line in this species, 7 to 8 stria* within the space 
of 5 millimeters. It is very regular and not interrupted by stria* of growth for 
a space of about 30 mm. from the apex of each valve, and augments as the shell 
increases in size by intercalation of new ribs. 

The internal characters of this species are not quite perfectly known to me. 
In the ventral valve the median septum seems not to be very strongly developed, and 
apparently reaches on the anterior (dorsal) side only to half the length of tin* 
pseudodeltidium. On the other side it reaches down much lower and occupies 
about a third of the entire length of tlm valve. 

In the dorsal valve the cardinal process is almost completely known to me. 
I have worked it out in a specimen from 8 was, and only the termination of the 
process has been broken in thus preparing it. The process proceeds straight lip 
from the hinge-line, it being situated in the plane of the valve, an arrangement 
which is necessitated by the little inflation of the apex of the ventral Aalve. Con- 
sidered from the dorsal side (PI. LTI1, fig. 4c) the process consists of two parts, 
which aro separated from each other by a deep and narrow furrow hemmed in on 
both sides by prominent, ridges having a furrow at top. The process projects far 
above the hinge-line, is rather massive, and terminates in two short rounded 
branches. On the ventral face (PI. L1II, fig. 46) a strong median septum rises 
up, where on the other side the median furrow commences. It bifurcates where 
the process divides, and each branch is ornamented with a branch of the septum up 
to the top. On both sides of the process the dental grooves are situated (1‘1. LI1I, 
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Jiw ie) T h c shelly plates forming these grooves arc continued into divergmg 
st'tihi, -nliicb deicriHl a g<>"il dhbuw into tin- interior or the valve Above .he 
.lental ..move the sop. ran iv drawn out into a shelly lobe winch recalls somewhat 
(1„. erura of the JU.p.dmMhr ami might |»Tlia]» be the morphological represon- 

tativo of tlioM* or<;niis. 

J mas not able to make out the muscular impressions of any ol the valves. 

The measurements of a large specimen from Yureha are as follow : 


Entm* lonjjl li of Hu *sIl 11 . 
lit'Ulfl ll t)f HumIoIsiI V tl \ < 

Enin t bi i Itli of (Ik In II 
],inu;1 1) ot tin lniiiri Inn 
Enint tint Ivin s ol tin slu‘ll 
Apu il a in'll* of (lit* lcti^n %.th< 


7 .‘> mm. 
HI „ 
Hs 

(»() M 



The species seems not to become larger than the specimen of which the 
measurements are lure "hen. 

l.oralUy and geological } milioii . — This species commences in the lower division 
of the Product os-limestone and extends up into the middle division of the same 
formation, where it ah*o terminates. In the upper division it is replaced by a 
smaller form which will be dcseiibed next. 

In the lower dhision the species lias been eolleeied by myself at Amb in the 
coaly sandstones forming there the lowest fossil ilerous hods above the lavender-clays 
(4 sp.). 

In the middle division tho # groatost number were found by Mr. Wynne, at Vur- 
eha, in a shaly bed between the limestones (11 sp.). Another specimen was 
collected also hy Mr. "Wynne at Cliidru. 

B (marls. — This species is* very nearly related to Derby! a senilis, Phill., as well 
as to j Derby ia robust a. Hall, and seems to keep about the middle between thc two 
forms. From the first species thc present one seems to ditfer by the smaller area 
and the less strongly inflated ventral valve, as well as hy a considerably finer and 
more regular radial striation. The slightly raised vertically striated median part of 
the area which appears very distinctly in some specimens of Verb, regularis seems to 
he absent in Derb. senilis. These differences may he sufficient to distinguish the 
two forms. On the whole ii, is, however, extremely difficult to .distinguish the 
several species within the genus Derby ia, as the forms are very variable, and seem to 
he linked together hy more or less numerous transitional shapes. . Nevertheless J 
think the distinction of species should not he given up altogether, for this reason, 
that the typical shapes are always prevalent and often hy their occurrence in certain 
distinct beds are of great geological importance. As in several of the genera of the 
Torch) <tiuUd(P so iu this genus ( he production of hybrids seems to have occurred 
very frequently. 

The distinction from Derby! a robusla, Hall, is not difficult if we compare typical 
specimens, as in these the ventral valve is more strongly vaulted, and thc whole 
shell more lenticular in the Indian form. In other specimens, however, thc ventral 



PRODIICTUS-LIMESTONE.— BllAClIIOPODA. 


597 


v ilvo becomes more flattened, and then the Indian shell may become very similar In 
Jterbyia robmla , but also in those specimens a decidedly distinguishing character 
consists in the constantly shorter hinge-line of Derbyia regtilaris. While in Derby in 
r obits ta the hinge-line is very nearly as long as the greatest breadth of the shell, it 
i-. always very considerably shorter in Derbyia regular!*, and thus again tins Indian 
species seems distinguishable from the American form. 

l(t. DeKBVIA KKGUIiA KTS, W., var. M1NOU. 

• 

There occurs in the upper division of the Product us-limestone a species of 
Derbyia which is in all respects very similar to Derbyia regttlaris, except that it 
never attains nearly the size of the typical form and exhibits always a concave 
ventral valve. I should have distinguished this form as a proper species, hut that 
also among the typical Derbyia reyularis specimens occur having a concave ventral 
valve. It is true that this form, which constantly remains smaller and hears a con- 
cave ventral valve, is cut indy restricted to the upper Product us-limestonc, and also 
on geological grounds tin* form might well hear a jumper designation, hut consider- 
ing tin* general extreme variability of the shells belonging to this genus, it would 
not seem quite prudent to create, on the evidence before me, a quite distinct species 
of these smaller specimens. 

The measurements of two specimens, No. 1 from KulTi and No. II from 
Katwahi, arc as follow : — 




1. 

H. 

Entire len^lli of Hip i-liel) 

• 

. nun. 

»*>0 nun. 

Height ol (hr imu in the venli.il \al\e 


. 11 

11 , 

Ijrngtli ol the dot ‘■ill \.il\e .... 

. 

ID „ 

H „ 

Entile luepdth of (lie shell .... 

• 

. r.s „ 

«3 

Length o£ the hingr-lme .... 

. 

. til. « , 

•lr> „ 

Entile thickness of both valves 


* „ 

2*; 

Apical tingle ol the ventral v ah t» . 

. 

. m° 

1 u° 


Locality and geological position. — The variety is not very rare at certain places 
in the upper division of the lYoduetus-limestone. It has been collected by myself 
at Kufri (G sp.) and by Mr. Wynne west of Katwahi (1 sp.) and at Chidru (1 sp.). 

• • 

2. Derbyia grandjs, Waagen, n. sp.; PI. LI, LIT, tigs. 1 & 8; LI II, figs. 3 & 5. 

Slreplurhynt hits cvomslria (Pliill.), Davidson : Quart. Joum. Geol. Sop. Loud., Vnl. XVill.p. 30. 

The general outline of this species is very irregular, more or loss semi-circular, 
the bingo-line being about as long as the greatest breadth of t In* shell ; the valves are 
not very strongly inllalcd, and the apex and area tolerably large and prominent. 
Both valves arc covered by very irregular more or less concentric wrinkles. 

The ventral valve is not much vaulted, though it is rather thick and inflated. 
In the longitudinal direction it is barely arched at all, while transversely it. is rather 
strongly curved ehietly towards the lateral margins, and in the middle* it appears 
often more or less flattened. The apex is proud meat hut not pointed, sometimes 



m SALT-ILYNGE FOSSILS. 

slightly bent over, sometimes not at all, always more or loss twisted to one or t ie 
other side. The area is large, triangular, but forming a very irregular triangle, n 
which only the hinge-margin fun ns a straight line. The area is sometimes slightly 
eoneare, sometimes not, and mostly rather strongly reclining. In the middle it is 
interrupted by a compand ively a cry narrow pseudodeltidium, wluc-h is slightly vault' d 
and hears in the middle a very distinct longitudinal furrow. On both sides of the 
pseudodeltidium a slightly raised triangular platlonn is marked off, which some- 
times bears a distinct vertical stratum, while on the remainder of the area on'y 
parallel slightly imbricating stria* of grcfwth can he observed. The hinge-line is 
nearly as long as the greatest breadth of the shell, hut does not cause flic formation 
of distinct « ings. The surface of the valve is covered with very irregular concentric 
wrinkles or waves, which mostly coincide with rather strongly imbricating stria- of 
growth. The apex of this valve is often so much deformed that it appears as if the 
shell had been fixed to some foreign body during youth. As the apex is more 
deformed, so also is the remainder of the valve crumpled in all possible directions. 

The dorsal valve is less strongly inflated than the ventral one, yet it is much 
more strongly curved in every direction. The apex is slightly prominent, some- 
times much vaulted, and sometimes rather flattened, hut from the apex down to the 
front-line the valve extends always in a rather hold curve. In the transverse direc- 
tion the curve is somewhat less considerable, chiefly towards both ends of the hinge- 
line the valve appears considerably flattened and thus indistinct wings are formed, by 
which this valve is u ell characterised. All along the liinge-line a very sharply defined 
hut very narrow area extends. * Though a distinct median sinus from the apex down 
to the front cannot he observed, yet there exists a kind of a median depression, which 
is sometimes more, sometimes less developed, and though often interrupted by the 
concentric wrinkles, it always produces a more or less strong median depression of 
the frout-line. The concentric wrinkles are as numerous hut less strongly prominent 
than in the ventral valve. 

The radial stria (ion is tolerably fine, sharp, hut not prominent. In all speci- 
mens it is locally very irregular, the separate strap running into one another, &e. 
This is caused hv frequent injuries received during lifetime when the animal 
month'll its shell as best if could. J low serious such injuries must have been is 
shown in the specimen figured in PI. LI 1, fig. la ; on the left of the specimen is a 
large spare where the shell had been broken and is now in the first stage of repair. 

It is remarkable that the specimens belonging to this particular species are subject 
to such frequent injuries; it must have been a favourite food of some large fish. 

The internal characters of this speeies are not entirely known to me, as tho 
muscular impressions of the dorsal valve could not he made out. 

The internal characters of the ventral valve can he seen as well on the partial 
cast figured, PI. LI, as cm the internal east of a small specimen that is represented 
in 1*1. LI II, fig. :*>. The hinge-teeth are situated on both sides of the pscudodelti- 
diuin, and arc continued inside the area as prominent ridges up to the apex of the • 
valve. Between these ridges a thin median septum extends, which is, however, not 
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sufficiently high to reach the lower margin of the pscudodoltidium and thus to fill 
the whole eavity of the beak. On the bottom of the valve this median septum 
roaches down for about one-third or somewhat more of the entire length of the 
\.dvc. It then divides in two branches, which encircle the muscular impressions 
and terminate before they reach the apex of the valve. Tim muscular impressions 
themselves are large and mult ilohed. These large scars are evidently the impres- 
sions of the divaricators, whilst the adductors apparently have left long narrow 
impressions on both sides at the base of the septum. 

In the dorsal valve the most conspicuous feature is the enormous cardinal 
process, which I had occasion to observe in several specimens. I have, figured a 
tolerably complete specimen, PI. LTTI, fig. 5, from which it appears at a glance that 
this process is much more massive in the present species than in the preceding one- 
It does not rise straight up from the apex of the valve, but projects under a more 
or less obtuse angle from it, and is at the same time considerably curved, the 
convex side of the curve being on the ventral, the concave on the dorsal side of the 
process. The ventral side of the process is entirely smooth, and does not hear a 
prominent scptum-likc ridge as in the preceding species^. On the dorsal side tho 
process hears in the middle a very deep and rather broad furrow, which towards 
the end of the process divides it into two thick short prongs. On both sides of this 
median furrow ridges extend up to the end of tho prongs, which are broadly fur- 
rowed on the top. Laterally the cardinal process is united to the socket-plates. 
The dental sockets are large and roundish, marked off by a spur which projects 
from the hinge-line. The socket plates are continued towards the interior of the 
shell as thick diverging septa. At the place where the socket-plates unite with tile 
cardinal process a broad wing-shaped shelly projection is formed which is probably 
the morphological representative of the crura of Ithynchonal/ida’. The similarity 
is augmented by a prominent ridge, which originates not far from the apex, runs 
along above the dental sockets, and terminates witli a gentle inward curve at the 
extremity of the shelly projections just described — a position which exactly corre- 
sponds to the position of the crura of a llhynchonella. The exact form of the mus- 
cular impressions of this valve is not known to me. 

The measurements of two specimens, No. 1 from Kdtlrkot, and No. II from 

• * • 

Musakheyl, are as follow : — 


Entire length of the sliell 



T. 

. 1 1 Ci mm. 

n. 

80 nun. 

Length of the dorsal valve 



. on „ 

72 „ 

Entire hi twit h ol the sin 11 



. ns* „ 

»« .. 

Length ot the Imige-ltno 



. 108 „ 

S<» 

Thu lv ness ot both valves 



* 40 „ 

-it 

Apical angle of the huger v.ilve 



113° 

P i»;° 


The specimen No. I is the largest that has been observed by me. 

LocaUUj and geological position. — This species occurs througbonl the middle 
and upper divisions of the Productiis-limcstonc, but in the upper division it becomes 
generally uot quite so large as in the middle one. 
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In 1 lit* middle Produclus-liim^loiM* ihv spmVs lias Loom found by myself .•( 
Cliiilm (2 s]>.), in (bo mounl.iins oast of Kahv.ihi (1 sji.), and. at Iviilirkol (1 sp. . 
Air. Wynno brought the species from the lia/.anian (1 sp.), Irani north ol KatvwiW 
(] sp.), from A! or.-ih (1 sp ), from (lie Cbitlawsin (1 sp.), Irom KhyniLad (1 sp. i, 
and from north of Kaiirkot. An exeelleat sjieeina n has boon contributed by l)i. 
Wnrtli from Musahliejl. 

In the upper Vroduetiis.limesione the species has been obtained I ) y Mv. Wynn • 
at Khunrt (i hat sp.), and by m\sell in the section at Kulri (2 sp.), and in tin* 

Cephalopoda-bed at Oiidru (1 sp.). * 

llenutrltt. — This speeds is u*ry nearh related to Derby fo senilis, Thill., with 
■w liicli in fact it lias been identified by Mr. D.nidson. The <li^t inc*t i\ (' characteis 
whielt are sufficient, according to my >iew\ to distinguish the Indian form as a 
proper species, eonsist m a jet greater irregulaiity ot growth, in a less prominent 
apex, a by far smaller area and longer hinge-line, and in a ver\ considerably narrower 
pseudodeltidium in the Indian shells. Also the size is not nearly readied by 
European specimens. These characters might he sufficient for the distinction of 
the species, though by some people tliej may not be thought so; it cannot, however, 
be denied that the Indian shell docs not exhibit the typical shape of the specimens 
of j Derb. senilis occurring in the European mountain-limestone. Thus T think it is 
more prudent to gi\e a new name to the Indian form than to quote it under the 
name of a species with which it does not entirch agree. 

Also Derb. ret/ u forth is similar to a c(*rtain extent to the present species, but 
it can be much more easily disfinguMrd b\ t lie more r«*i» ular shape, the sporadic 
occurrence of a concaie \entiul \al\e, which m*ver lias been observed in Derb, 
grandts, and hy its liner radial striation. 

3. Duum.i Ai/nxrum \, Wan gen, n. gen. et sp.; VI. LI F, fig. 2. 

This species is oi a middle si/c, with a more or less semi-circular out lino and 
approximately lenticular sin pc. The most striking character, howeicr, consists in 
the extremely coarse and raised radial stria (ion. 

The ventral ial\e is rather flattmed and hut very Utile mi lilted in hath direc- 
tions. The apex is po int('d, but \ery lilfle prominent. The area not lery large 
and strongly reclining; it forms a tolerably regular, fiat, hori/ojitally striated 
triangli*, in the middle of which a narrow vaulted pscudodeifidhmi is situated, 
which latter bears on the top an excavated lim* (‘vtcudiuq neaily down to the 
linge-mnrgin. The surface o/’ the Mihc is (moved with distant, icr\ prominent 
•oneentrie wrinkles which an* tolerably regular, and give to this vaho a cliaracter- 
stie appearance. The frontal margin is slightly cut out in the middle. 

The dorsal vahe is mucli more strongly inflated and vaulted than the ventral 
me; its curve is, however, about equal in the longitudinal direction as well as in 
the transverse one. The apex is slightly prominent, pointed, and strongly bent 
Tin* area of this \ahe is narrow but very distinct. On both sides of the 


o\ cr. 
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api'X, along the hinge-line, tlio valve is considerably flattened and spread out, form- 
in!. indistinct, wings. From the apex down to tlio front a shallow and not very 
broad hut yet quite distinct sinus extends. This valve also hears a concentric sculp- 
ture, but in the opposite sense of that of the other valve — that is to say, there is 
a depression or furrow in this valve, where there is an elevated wrinkle or wave on 
tli* ■ other one. The concentric imbricating stria* of growth are much less conspi- 
cuous in this than in other species of Derby in. 

The most characteristic feature is the radial striation. Tt is coarser and the 
single ribs are more highly elevated than in any other species of Dcrhyia. I have 
seen up to the present their height reaching nearly one millimeter. At the same 
time the tine scaly concentric striation, which occurs in nearly all the Orlhotlictinrc 
is very distinct and coarse in this species. The radial stria* augment hut rarely by 
intercalation. 

Of the internal structure of this species hut very little is known to me, only 
the strong median septum of the ventral valve being visiblejn one of tin* specimens 

The measurements of the larger of the two existing sjieeimensare as follow : — 


Eutiio length of tlio shell 
Length of tlio doibul valve 
Entile hieadtli of the shell 
Length of the hinge-line 
Entire thickness of both valves 
Apical angle of the ventral valve 


38 nun. 

36 „ 
46 „ 

37 „ 
20 „ 

140° 


„ „ „ dorsal 100° 

Locality and geological postilion .- — There are altogether only two specimens of 
this species preserved in the Salt-range collection. Both were found by myself 
at Jabi in the Cephalopoda- bed of the upper division of the Productus-limestone. 

Ji cm arks . — This species is more or less nearly Vela ted to all the species previ- 
ously described. It can, however, be distinguished from all of them by the regain*- 
shape, the strong concentric wrinkles, which arc prominent folds on the ventral and 
depressions on the dorsal valve, and by the much stronger and higher radial 
striation. These* same characters arc also suflieient to distinguish the present form 
from other specie's whie*h have not been ele*serihed in this work. Thus it can well 
he* distinguished frenu Derb. senilis, Thill., and others, and se> it forms, I eonsidei, 
a sufficiently distinct and well-distinguishable* species. . 


1. Durcyta. rue a tkll a, Waagen, n. gen. et sp.; PI. LV, fig. 3. 

This is a ve*ry rare middle-sized spee*ie*s, of an about lenticular shape, w'ith not 
very inflated valves, and not very strongly dovele>pe*<l raelial plicatiem. 

The ventral valve is tolerably strongly vaulteel, with an about e*qu.ol curve in 
both directions. The ape*x is rather much inflated, pointed, and strongly bent over. 
The area is broad, high and strongly concave, presided with many imbricating stria* 
of growth parallel to the hinge-line. The pseudodeltidium is large and not quin 
distinctly defined. The sculpture of this valve besides the radial striation consists 
for the greater part of irregular concentric wrinkles, which often appear as high 
concentric folds and arc more or less in connection with strong imbricating striae of 
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’Ill, A si, nr. <1.,- »»«- <>f 1'- <1,<- ™ncnn.ri<. «-ulp.u ,• 

: • U, . UK 1 oh.-s wav to a radial one, which consists of ve,y 

L’ll„.ln„,,nt^i,.rn 8 linn. Tl.n W™,! ,»,K «1 U.^MI "■“Km “'■«'■< X 

,|,n,. ,l„. nr frontal l«rl is snn.nnlial Wnt up, w.lhoul, how™,, 

.1 distiii.-t mo<li:in loldlH'iu'J: f<>nnoil on this rah 

The dorsal take is perhaps a little more strongly vaulted than the ventral o. ", 
and ilseuneis verv regular in both di.eeti.ms. The apex is barely promine, t, 
pointed, hut not at all intlated, rather ilatlened. It is not bent over, lhe area ,s 
narrow but >ny distinct. Towards both ends of the hu^e-lme the valve is son,, - 
what ilattened and spread out, forming a hind of wings. The valve shows a eon- 
centric sculpturing consisting of lolds and depressions, but it is much less strongly 
developed in this 1 ban in the other valve. Not far from the margin , also in tins 
valve this seul),t uriim disappears to he replaced by a radial one This lattoi con- 
sists of very irregular coarse radial folds, some of which be-in earlier, some lain, 
hut which are all most strongly developed at the shell-margin itself. Also thin 
lateral distance from each otlirtr is verv irregular The lVonl-line is depressed, 
Put without Hit' formation ol a distinct median sinus. 

The radial stria! ion ol both valves is rather tine, and the single striie are' also 
rather low, just the contraiy of what is the ease in the preceding species. 

Of the internal characters of this species only 1 he very strong median septum 
in the ventral valve can he observed. The substance of the shell is very thin. 

The measurements ol the only existing specimen are as follow : — 


Entire length of tin sln.ll 
Length of tlio doisal vtlve 
Enin e breadth ol the ‘•.hill 
Length ol the lunge-line 
Entue lint km ss of both valves 
Apical angle oi the ventral valve 


17 mm 
40 „ 

5- „ 
3S „ 
27 „ 
i:u° 


* Locality and geological position . — This is a very rare species, and up to the 
present only a single specimen of it has been detected. This was found by myself 
at Jahi, in the Cophalopoda-bed of the upper Productus-limestone. 

Remark s. — It is not difficult to distinguish this species from others of the same 
genus. The strongly concave area, the line radial striation, and the radial folds by 
which its margin is ornamented, arc characters which in the sanm combinat ion are 
not to he found in any other species. 

Of not Indian species rone can he more particularly compared to t lie pre- 
sent one. 


Uuorp of DERBY IA CRASS A, Meek and Hayden. 

5. JlERBYIA vercuerei, Waageii, 11 . gOll. et SJ).; PI. LIV, (ig. 1. 

As all the species ol' this group so also the present one is characterised by an 
extremely heavy and ponderous shell, of an about trapezoidal outline. 
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The ventral valve, the only one known to me, is nearly quite flat, partly even 
slightly impressed, and only the extremely thickened shell-margin is again strongly 
bent up. The apex is but little prominent and not pointed, the area small, but 
very little reclining. It is quite flat, not in the slightest degree concave or 
vaulted. In the middle it is interrupted by a broad but short pseudodeltidium, 
which does not entirely fill up the deltidial fissure, but is largely cut out at its lower 
extremity, apparently to allow of the passage of a rather large pedicle. The pseudo- 
deli idium is but very little vaulted, and bears in the middle a longitudinal impres- 
sion, by which circumstance the presence of a median septum inside the valve is 
marked. On both sides of tho pseudodeltidium a rather large slightly raised trian- 
gular platform is marked off, which bears a very distinct vertical striatum. Other- 
wise the area is only sculptured by distant very strong imbricating stria) of 
growth, which extend parallel to the hinge-line. Along the hinge-line the enor- 
mously thickened shell-substance forms a flattened space, which apparently has 
been covered up by an equally thickened hinge-region of tjie dorsal valve. Near 
the hinge-teeth and outside of them, this flattened space bears narrow elongated 
grooves, which apparently served for the reception* of a kind of hinge-teeth of the 
dorsal valve, with which apparently the present species lias been provided. The 
external surface of the ventral valve is in its sculpture very much like that of other 
species of the same genus. It is provided with extremely strongly imbricating 
striae of growth, which are nearly absent up to a distance of 35 mm. from the apex, 
after which up to 60 mm. some strong ones occur, when the shell-margin suddenly 
bends up, and countless scaly striae of growth are heaped together. The front-line 
is straight, the liinge-linc is much shorter than the greatest breadth of tho shell, 
and this latter is situated nearer to tho front than to the liingo-line. 

Tho radial striation is not very fine nor sharp. It is crossed as in other 
species by neat concentric striae, which givo a somewhat scaly appearance to tho 
radial striae. 

The internal characters arc excellently visible on the specimen at my disposal. 
The binge-teeth are continued inside the area as prominent ridges extending on 
both sides along the pseudodeltidium ; but they are not so strongly developed as to 
form distinct septa which would exfend down to the bottom of the valve and divide 
the interior of the beak longitudinally into different parts. The muscular impres- 
sions arc very deep and very large, occupying half of the entire length of the valve. 
They arc surrouhded by a high undulating shelly crest, which flattens where it 
approaches the cardinal region, thus not uniting to tho dental ridges. The whole 
space of those muscular impressions is divided longitudinally by a very high and 
sharp me dian septum, which commences at the apex and extends down to the end 
of the muscular impression. Towards the extremity of the beak, this septum 
reaches up from tho bottom of the valve to the pseudodeltidium, and is grown to- 
gether for a certain extent with it, but lower down the pseudodeltidium becomes 
again free. On both sides of this septum one should expect to find the impressions 
of the adductors, while the larger part of the whole impression would be due to 

u 
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tlic (Uvnrica)ors. I am, liomw, quits ..nal.lr to ,li»ti„su»h tl» aMuctor to,- 
prcssions, <uid 1 nrnnot say lio* thr Mlilurfcrs may I««> '*«I. 

The measurements of the only existing specimen are as tollow : 


Killin' length of the shell * • * * 

Height of the urea 

Length of the median septum . 

Entire breadth of the shell 
Length of the hingo-lilie . ■ • 

Thickness of the \alve at lower margin of area 
„ „ at the frontal maigin 

Apical ungle .»•••* 


, (IS nun. 
. 11 „ 

. „ 

. 72 „ 

. 52 „ 

. 10 

. 10 „ 

. no 0 


Locality and yeohyical position .— The only specimen of this species t hat is knov n 
to me consists in a quite free ventral valve of enormous thickness which was found by 
Dr. Verchcre at Bilot (trails- Indus). Tin' bed from which the specimen came is not 
exactly known, lmt from its mode of preservation if appears very probable that it 
came from the middle division of the l’roduetus-limestonc. 

Remarks . — It cannot be denied that the materials upon which this species* 
is founded are barely sufficient for the purpose, but on the other hand the form can 
be so well and easily distinguished from all the other species of the genus occurring 
in the Salt-range, that on this ground alone it may he useful to distinguish it,. 
At the same time it is of much interest that the Indian shell is so very nearly 
related to Derby ia enma, Hook, and Hayden, of the American coal-measures. 

From all the Indian species Derby ia mrherei can he distinguished by its 
regular outline, flat ventral valve, little prominent beak, and the enormously 
thickened shell-substance. By this latter character as well as by the largeness of 
the muscular impressions in the ventral valve, the species here under consideration 
approaches very closely the Derby ia era sun, from which it can be distinguished 
by its much larger size and the much more strongly developed median ventral 
septum. 

■ Also in Europe very nearly related forms seem to occur; at least there has 
been figured by Mbllor a ventral valve from the upper carboniferous-limestone of 
the Ural, under the name of St rojihonic t/a creuistria, Phil]., which is apparently 
very like the species I have here described under the name of Derby ia vercherei. 

All these seem to constitute one group of forms which is easily distinguish- 
able and well characterised by the extreme heaviness and solidity of the shell. 


c.— Group of DERBYIA ROBUST A, Hall, sp. 

C. Dkriiyia ii KMispQyE itiCA, Waagon, n. gen. ct sp.; PI. LIV, figs. 1—3. 

18B2. rrautfria (I'hill.), var. rotmta (1UII), Davidson : Quart. Jourii. Guo). 8oc., Lond., Vol. 

AY r J 11. 

MX Hfrrjitur&jM'kMt crrnislria, I’iiill., var. rohv\ta (Hall — Davids.), Koninok Fomles de I'lnde ml- 36 PI X 
6g. 16. ’ P*' ’ ‘ 

This species is always of a middle size, and never becomes so large as the 
preceding one. One valve is quite Rat, the other very strongly inflated, and the 
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boa! is very strongly prominent and compressed. The whole shape of the shell is 
mostly quite regular. 

The ventral valve is quite flat, very rarely slightly concave. Only towards 
both ends of the hinge-line the margins of the valve are slightly bent up. The 
liin co-line is always a good deal shorter than the greatest breadth of the shell. The 
area is extremely large, triangular, and more or less reclining. It is quite flat, 
and ornamented only by usually not well-marked imbricating striae of growth 
whi«*h extend parallel to the binge-line. In the middle, on both sides of the 
pscndodeltidium, there is again a slightly raised space which mostly bears a faint 
vertical striation. The pseudodeltidium itself is narrow, very little vaulted, and 
bears a slight longitudinal impression in the middle. Tin* surface of the valve is 
ornamented by distant, sometimes imbricating stria} of growth. The margins arc 
either all in one plane or the frontal margin appears slightly depressed. 

The dorsal valve is very strongly inflated, more or less hemispherical. Its 
curvature is equal in both directions, and only towards both ends of tho hinge-line 
it is slightly flattened, so that a kind of small wings is formed. These arc some- 
times loss strongly developed, but never stronger than in the specimen figured by 
Da\ idson in the Quarterly Journal. The apex of this valve is not at all prominent 
and very strongly incurved. The area is distinctly developed, though very narrow. 
The surface of the valve is covered by distant, sometimes imbricating stria) of 
growth. 

The surface sculpturing consists in both valves of a fine radial striation, which 
is crossed by very fine, concentric, somewhat scaly stria) of growth. There exists, 
however, at the same time in this species a great propensity to form a radial pli- 
cation, but which never becomes very distinct. Traces of such a plication are 
visible on the specimen figured by me, PI. LIY, fig. 2b. In other specimens this 
plication becomes yet stronger, and chiefly on the dorsal valve it can then be 
distinctly seen. The majority of specimens remain, however, smooth. 

Tho internal characters are only very imperfectly known to me. The median 
septum in the ventral valve is very strongly developed, and divides the interior of 
the beak in two halves nearly down to the liinge-lino. The hinge-teeth are strong 
and continued inside the area as prominent ridges up to the apex. The muscular 
impressions are ‘large and deep. In the dorsal valve the cardinal process seems 
.to be not very large. The dental sockets, however, are supported by shelly plates, 
which extend f&r inside the valve as prominent diverging sopta. The muscular 
impressions of the dorsal valve arc not known to me. 

The measurements of two specimens from Khura are as follow 



I. 

ii. 

Entire length of tho shell ••«•••* 

. 50 mm* 

54 ram. 

Length of the dorsal valve 

• do u 

43 „ 

Entire breadth of the shell 

. 51 „ 

54-6 „ 

Length of tho hinge-line 

. 45 tt 

48 „ 

Entire thickness of the shell 

• 80 „ 

30 „ 

Apical angle of the ventral valve 

. 130° 

130° 
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The species never becomes larger than the specimens of which the measure- 
ments are here given, 

Jjocalih/ ami grolor/iral position. — The species is almost entirely restricted to 
the upper dhision of the Produetus-limestone and has been found up to the present 
onlv in \ erv sporadic specimens in t lie uppermost hods o( the middle division. 

In the Salt-range collections there is a single specimen from the limit hr I ween 
the upper and middle divisions of the Produetus-limestone. This specimen was 
collected hy Mr. Wynne, trans-Indus at Kalahagh. 

All the other specimens are from* the upper division. The species has been 
found in these beds at the following localities: At Ivhiind Ghat (lit sp.) 
and at Nurpur (1 sp.) by Mr. Wynne; at the section near Khura (5 sp.) ami west - 
of the same village (3 sp.) as well as at Cbidru (1 sp.) hy mysoll. l)r. Warth 
brought the species from Musakheyl (1 sp.), not from the bed with silicilied fossils, 
hut from a bod of sandstone in which the fossils are contained in a calcareous con- 
dition. There is hut little doubt that this sandstone forms part of the upper 
division of the Produetus-limestone. 

Remarks.—' This species ha! been identified hy Mr. Davidson with Or this 
robusla of Ilall, and it cannot he denied that the similarity between the Indian and 
the American shells is very great. Nevertheless I should not be quite inclined to 
adopt Davidson’s opinion. If within that group of forms which has up to the 
present generally been united under the name of Streptorhynclms crenistria, Phill., 
we once come to distinguish several different genera, according to the different in- 
ternal structure that occurs in these shells, we are t hen also obliged to draw the 
limits of the different species somewhat more closely, and to consider forms as 
specifically different, which formerly would not have been so distinguished. In 
such a position are we also in this ease; and though I believe that Herb, robusta, 
Hall, and J)erb. hemisjduerica, W., belong to one and the same group of forms, 
yet 1 think that the two shells must he considered as specifically different. The 
Indian shell can easily he distinguished from the American one hy the ahvays less 
considerable size, an outline in which length and breadth are nearly equal, and the 
by hr more strongly developed beak. 

But in liurope as well as in America there occur forms which are very similar 
to the present species. Among these chiefly Strepl ary hitch ttx crenistria , V hill., var. 
eylindrica, M‘Coy, must he mentioned. Of this form excellent figures have been 
given again by Mr. Davidson in his Supplement to the British Carboniferous 
Braehiopoda. Prom these figures it appears that the European form differs from the 
Indian one chiefly hy the concave ventral valve. In the cast represented in fig. 7 
hy Davidson this concavity seems to he less developed, hut this east is otherwise 
very different and must he put into the genus Meekella. It could perhaps be com- 
pared fo Meekella olivieriana, Yern. 

Of other Indian species several must be compared. There is before all Merbyia 
regular is, var. minor, W., which in general appearance is rather similar to the 
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present species. It can. be distinguished by its much smaller and less prominent 
beak and the flatter dorsal valve ; also in its general outline it is often much less 
regular than Derb. hemiupkairica. 

Derby* a vercherci, W., which is also similar, can be well dislinguished by its 
larger size, smaller beak, and the extreme thickness of its shell-substance. 

Genus : ORTHOTHETES, Fischer v. Waldheim. 

Though this name has been quoted asjipplied by Evans to certain forms already 
in the year 1829, yet the genus cannot be considered as fairly established before the 
year 1830, when in the first edition of the “ Oryctograpliie ” the interior of a 
dorsal valve was distinctly figured and the genus definitively transferred to the 
Brachiopoda by Fischer v. Waldheim. In the edition of 3830 only the interior of 
the dorsal valve was figured, whilst in the edition of 1837 an external view of a 
ventral valve is added. 

. In both cases there cannot remain the slightest doubt that the name was 
applied to a shell very nearly related to Slreptprhynchns crenintria, Phill., and 
which chiefly in the internal characters of the dorsal valve* is gencrically identical 
with Phillips’ species. The name must thus be restricted to those forms and the 
genus may be characterised in the following manner : — 

The external shape of the shells belonging to this genus is in no way charac- 
teristic, and it is only by the internal characters that the genus can be recognised. 

In tbe dorsal valve a cardinal process of moderate dimensions exists, which is 
generally bifid and comparatively broad. Laterally it is joined to the walls of the 
dental sockets. These latter are not very large and not supported hy shelly lamellae, 
so that the diverging septa, which are characteristic *of the preceding genera, arc 
absent in the present one. Instead of these, however, there seems to be; not rarely a 
median dorsal septum developed, which is immediately joined to and takes its origin at 
the cardinal process. This median dorsal septum appears on Fischer v. Waldheim's 
original figure as well as on PI. XXVII, fig. 6, of Davidson’s Carboniferous 
Monograph. 

In the ventral valve, as far as my experience goes, every kind of septum is 
absent. 

The muscular impressions of both valves have been excellently described by 
Mr. Davidson, byt they are in their general arrangement very similar to the muscu- 
lar impressions of other genera. 

There can be no doubt that Strept. crenislria, Phill., belongs to this genus, 
even if it should be proved that Fischer v. Waldheim’s original specimen did not 
belong to the same species. Also tbe species or varieties St. radialis, Phill., and 
St. araohnoidea, Phill., perhaps too the typical St. cylindrica , M‘Coy, will have to be 
connected to it. Otherwise not much is known of species of the genus. There has 
been described a species belonging to this genus by Derby under the name of Strept. 
tapojotensis, from the coal-measures of Brazil, and of devonian species are quoted 
also by Derby, Strept. arctostriata , llall, St. pandora, Hall, and SI. agassizi, Hartt. 
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Also Strept. devmicus, Orb., which has been placed by Derby in another group of 
forms, belongs, in my opinion, to^tbis genus, as the diverging septa of the dorsal 
valve, characteristic of the preceding genera, are absent in it. 

In the Salt-range the genus is represented by a single species, which will bear 
the name of Orthothetes semiplanus, W. ; it occurs in the Cephalopoda-bed of the 
upper Productus-linicsione. 

It is impossible to tell whether this species is in a more or less close relation to 
the Orthothetes cremtrata, Orthoth. radialis, or any of the other species. As yet 
too little is known of these to attempt a definite grouping of the species. 

1. Ortiiotiietes semiplantts, Waagcn, n. sp.; PI. LV, figs. 1, 2. 

This species is of rather small size, and of a characteristic transversely oval out- 
line. Of the two valves, the larger one is depressed conical, the smaller quite flat. 
The hinge-line is slightly shorter than the greatest breadth of the shell. 

The ventral valve' is of a flatly conical shape, rather strongly vaulted in the * 
transverse, and hut little arched .in the longitudinal direction. The area is very 
large, flat, triangular aftd strongly reclining. It is interrupted in the middle by a 
very large strongly vaulted pseudodeltidium. The apex is prominent, pointed, and 
bent over just at its extremity. The surface of the valve is smooth without a median 
fold or sinus. Resides the radial striation, which is very unequal in strength and 
resembles in this respect somewhat that of Orthothetes radialis, Phill., there are 
only some strong imbricating .striae of growth at very irregular distances. The 
margins are all in one piano and the frontal one is not at all or only very slightly 
indented. The dorsal valve is quite flat and not vaulted in any direction. Only in 
the middle it is slightly depressed, so that a kind of very fiat and broad median 
sinus is formed. The apex is entirely flattened, neither prominent nor pointed. 

The liinge-line is straight, provided with a narrow but very distinct area. In the 
middle it is somewhat swollen where the cardinal process is fixed to it. The radial 
si nation is less unequal in strength in this valve than in the other one. Tho con- 
centric imbricating si rite of growth are also less strongly developed. The frontal 
margin is mostly slightly depressed. 

Of the internal characters of this species but little is known to me, as the 
specimens were too few to allow of investigations in this direction. From an isolated 
dorsal valve from Cliidru it is, however, possible to state that the .cardinal process 
is short, bifid and rather broad, in shape very similar to that of Orthothetes tapajo- 
tensis as figured by Mr. Derby. Diverging septa aro absent. Tho interior of the 
ventral valve is entirely unknown to me. 

Tho measurements of a rather small specimen from Jabi aro as follow 


Entire length of the shell . . , 21 mm. 

Length of the dorsal valve 17 „ 

Entire breadth of the shell 25 n 

Length of the hinge-lino . 22 „ 

Entire thickness of the shell 10 f) 

Apical angle of the ventral valve « , 113° 
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Locality and geological position . — There are altogether only two specimens of 
this species known to me, both from the Cephalopoda-bcd of the upper Productus- 
limestone. They wore collected by myself, a bi-vj&ved one at Jabi, and the other, a 
dorsal valve only, at Chidru. 

Remarks .— There can be, I think, but little doubt that the present species be- 
longs to the genus Orthothetes, though the internal characters could not be entirely 
made out ; but it is very difficult to ascertain what are the specific relations of this 
form. It appears in such an isolated manner in the Salt-range that from its geolo- 
gical position no conclusion can be drawn as to its relation to other forms, and one 
is restricted for such considerations to mere similarities. 

* A certain similarity exists between the present species and Orth, crenistria, 
Phill., but the semi-conical form of the ventral, and the entirely flat condition 
of the dorsal valve, are features which seem not to occur in Phillips’ species, 
and thus the two forms will probably be different. 

Other species arc yet much less similar, and scarcely ngpd a closer comparison, 
and thus the present species appears as a rather isolated form of uncertain affinities. 

Sub-Family : STROP 110 M ENIN Ai. 

Genus: LEFTA1NA, Balm, (emend. Davids.). 

It is with great doubt and hesitation that I introduce this genus into the fauna 
of the Salt-range. The interior of the little shell which T place in this genus is 
absolutely unknown to me ; and only the existence of a very distinct area in the 
smaller valve, and the typical similarity to other species of Lept an a like Lept. 
oblonga or Lept. transvermlis, induce me to place this shell in that genus. 

After the extremely interesting discovery of spirals in the interior of Lept. 
liasina by Mr. Munier Clialmas, I thought it indispensable for me to detect also 
spirals in the shell from the Salt-range, as this shell hears a great external resem- 
blance to Koninckella liasina, but all my endeavours failed, and I must now believe 
that the Salt-range shell really possessed no spirals. 

After this nothing remains for me but to place this shell either in the genus 
Lept ana or Chonetes, and I have put it into the first of these, on account of the 
development of distinct area in the smaller valve and the absence of spines aloug 
the margin of tlje area of the larger valve. 

The only species in the Salt-range will bear the name Leptana indica, Waagen. 
It occurs not very rarely at certain localities at the base of the compact limestones 
forming the middle division ol the Productus-limcstonc. 


1. Lepttena indica, Waagen, n. sp.; PI. LVIII, figs. 7, 8, 9. 

This little shell has either a circular, or a somewhat transversely or elongately 
oval shape. The ventral valve is strongly inflated and convex, the dorsal one as 
much concave. Both valves are entirely smooth. 
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The ventral valve is so strongly inflated that it appears nearly semi- globose in 
outline. It is equally vaulted in both directions, and the curve is not stronger near 
the apex than near tin* front. The apex is not very prominent, pointed, andst’ongly 
hent over. The hinge-line is long and straight, as long ox longer than the g'eatest 
breadth of the shell. Thus distinct wings are produced of a triangular shape and 
slightly vaulted. All along the hinge-line a narrow but distinct area extends, which 
is highest in the middle, below the apex this area is cut open by a comparatively 
small triangular slit, of which lam not able to indicate with certainty whether 
it is closed by a pseudodcltidium or noL The area is mostly more or less concave. 
The surface of the valve is entirely smooth, and even with the lens no sculp- 
turinir can he distinguished. If the smooth epidermis is taken oil, a rather course i 
punctation of the shell-substance appears. 

The dorsal valve is concave and follows in its curvature in every respect the 
curvature of the ventral one. The wings are also distinctly developed and concave. 
There is no distinct apex of this valve. Along the hinge-lino a distinct narrow 
area is developed, which bears in the middle a triangular prominence, where the* 
cardinal process is inserted. This valve also is entirely smooth. 

Of the interior characters of the species nothing is known to me. 

The measurements of three specimens from Katta arc as follow : — 


Entire length of the hi ell 

. . 9’ mm. 9" 

mm. 8 * 

mm. 

Entire breadth of the shell 

. 10- „ 96 

„ 7’5 

y> 

Length of the hinge-line .... 

. 10-6 „ ]0'5 

„ 7 - 

»» 

Entire thicknoss of the shell , 

. . 4'5 „ 5 

„ 35 

»» 

Distance of the valves from each other 

. a- „ p 

1-5 

ff 

Apical angle of the ventral valve 

. 110° 100° 

96° 



No larger specimens of this species have been observed. 

Locality and geological position. — This species is restricted to a single bed at 
the base of the compact limestones composing the middle division of the Produotus- 
lii nest one. It has been collected in this position by myself at Katta (0 sp.) and at 
Nursing Poliur (1 sp.). 

ltemarks. — It has been remarked already in the exposition of the genus that 
the classing of this species with Lepta-na is rather doubtful. 

As to species the siiurian LcpLcna oblonga and transversalis are not dissimilar, 
but it is not quite probable that they should be specifically identical. Another 
form , however, the distinction of which is very difficult, is Product us la-vis, Davids., 
from the carboniferous beds of the Kashmir valley. On a first glance at tlw draw- 
ing one would take the two forms to he absolutely identical, and 1 cannot at all assert 
whether they arc not so in reality. Of the Kashmir form, however, the dorsal side 
is not known, and thus it eannot he ascertained whether an area is present or not. ‘ 
As Mr. Davidson has put this shell into the genus Product us, it is most certain 
that he could not state the presence of an area, and thus it must, remain doubtful 
whether the Kashmir and the Salt- range shells are identical or not. In awaitin'* 
the solution of this question from new finds in Kashmir, I have introduced the 
above name for the Salt-range form in a provisional w’ay. 




PLATE L. 

PRODUCTUS-LIMESTONE. 

Figures J— 2. Spirifrrina ornata, Waagen, n. sp., p. 505, Fig. 1. Complete speci- 

men from tlic top beds of the upper Productus-limestone of Cliidru ; 
1«, dorsal view; 16, ventral view; It', lateral view; It/, front view ; 
lr, portion of the shell-surface, enlarged. Fig. 2, dorsal valve only of 
a "specimen from the same bed and locality as the preceding . 

8—6 (& 7). Streptorhynchus pelargonatus, Schloth., sp., p. 579. Three speci- 
mens from the lowest beds of the middle Productus-limestone of Katta ; 
all figures natural size, except figures 3c and 3 d (the number of the 
latter figure has been inadvertently omitted on tlie plate), which are 
somewhat more than two times enlarged. 

ti. Streptorhynchus operculatus, Waagen, n. sp., p. 583. Specimen 
from the middle Productus-limestone of the Baz&rw£n ; (hr, dorsal 
view; 66, ventral view ; Cc, lateral view ; bd 7 front view; all natural 
size. 

7 (& 3 — 5). Streptorhynchus pelargonatus, Schlotli., sp., p. 579. Specimen from 
the lowest fossiliferous beds above the lavender-elay of Arab ; four 
views, natural size. 

s . Streptorhynchus lenticularts, Waagen, n. sp., p. 58J . Specimen 
from the lowest beds of the middle Productus-limestone of Katta ; 
four views, natural size. 

9. Streptorhynchus capitloides, Waagen, n. sp., p. 582. Specimen from 
the lowest bed of the middle Productus-limestone of Nursingpohar : 
9*/, ventral view ; 96, dorsal view ; 9 c 3 front view (ventral valve l»e- 
low); all three figures natural size ; \U? 9 ventral view ; 9c, lateral view ; 
9/i view from the hinge-line (ventral valve above); the latter three 
fig ures enla rged . 
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PUODl (TrS- LIMESTONE. 

Figure 1 Dikbm\ \\ muf u, n nen ot ^j) , ]> h‘.»7. Specimen from the middle 

Prod in tu^-hmcstoiu <>1 Kufirhot 1, ventml \n w , J/y, dorsal vu*^ . I lateral view, lc, 
view from the liniye-hne , all natural si/< . 
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’i^urch 1 [k 3). |)kkb\ia. (jhandis, Waagcn, n. gen. et sp., p. 597. Specimen from the upper 
region of the middle Productus-limestonc of Musaklieyl ; la, dorsal view ; 
lb, ventral view ; I c, lateral view ; \d, front view, the ventral valve below i 
all natural size. 

:l. DhRJiYu altestuiata, Waagcn, ii. geu. et sp., p. 600. Specimen from the 
Cephalopotia-bed of the upper Produetus-limestone of Jabi ; 2 a, dorsal 
view ; 2b, ventral view ; 2c, lateral view , 2d, front view, the ventral valve 
below ; all natural size. 

vi (& 1), Deubma grandis, Waagen, n. gen. et sp., p. 507. Young specimen from 
tin* upper Prod uctus-liinost one of Khund Ghat: da, dorsal view ; Xb, 
ventral view ; 3c, lateral view ; 2>d, front view ; all natural size. 






'io*ur<»> I—*! (& 4), 

*; (& :>). 

4 (& 1—2). 

5 (& 3). 
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Dkrbyiv k kg r lab is, Waageu, n. gen. ft sp., p. 594. Two specimens from 
tlu* middle 1 Productus-limestone of Vurclia : 1, a young specimen ; la, ven- 
tml view; 1 ft, dorsal view ; 1c, lateral view ; 1 d, front view: 2, a ful 1- 
growu specimen ; 2 a, dorsal view ; 2 ft, ventral view ; 2c, lateral view ; 2c?, 
front view, the ventral valve below. 

Dkkhvu ckamjis Waagon, n. gen. et sp., p. 597. Artificial internal cast 
of the ventral valve of a sjieeimen from the upper Productus-limestone of 
Vurclia. 

Dekbyia kegi laris, Waagen, n. gen. et sp., p. 594. Cardinal portion of 
the dorsal valve of a specimen from the middle Productus-limestone of 
Swas, the cardinal process slightly broken at the extremity ; 4a, external 
view ; 4ft, internal view ; 4c, view from above. 

Bkrbvta oraxdtn, Waagen, n. gen. et sp., p. 507. Cardinal portion of the 
dorsal valve of it specimen from the middle Productus-limestone of .Bilot ; 
5a, external view; 5ft, internal view; 5c, view from above ; 5^, lateral 
view. 
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PRODUCTUS-LIMESTONE. 

Figure*. 1 — 3 V) h k b v i \ iiKMisriLflities Waagen, n. gen. et sp., p. 001 . Fig's. 1 & 2 , two 

specimens from the upper Prod uctus-limest one of the section near Khura ; 
tig. 3, young specimen from the upper Produetus-limestone of Musaklieyl ; 
o, dorsal view; b y ventral view; c, lateral view; d, front view, the ventral 
valve below. 


1. Dictum t VEitcrrKiihi, Waagen, n. gen. et sp., p. 60-2. Internal view of an 
isolated central valve from the middle Produetus-limcstone of Bilot. 
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1, 2. OjmiOTHETKS skmi?t.anus, Waagen, n. Bp., p. 608. Fig. 1, specimens from 
the C£phalopoda-bed of the upper Product us-limestone of Jabi ; la, dorsal 
view; 1 b, ventral view; lc, lateral view; It/, front view; le, view of 
the area. 2, dorsal valve of a specimen from the same bed as the 

preceding, at Chidru. 

Deubyia plicated la; Waagen, n. gen. et sp., p. 601. Specimen from the 
Cephalopnda-bcd of the upper Produetus-limestone of Jabi, dorsal view. 

— 11. STJiEvioKJnxmr.s pkctinifok-mis, Davidson, p. 5S7. Fig. 4, specimen from 
the Cephalopoda -bed of t lie upper Product us-limestono of Jabi. Fig. 5, 
young specimen from the middle Product us-Iimestone of Vurrha. Fig. 6, 
largest specimen known to me, from the upper Produetus-limestone of 
Chidru. Fig. 7, specimen from the ( Yphalopoda-bed of Jabi. Fig. 8, 
specimen from the middle Prod uctus-iimcst one of Swas. Fig. 0, ventral 
valve of a specimen from the (\phalopoda-bed of Jabi ; 0a, natural size ; 
9b, enlarged. Fig. JO, dorsal valve of the same specimen as fig. 0 ; 10?/, 
natural size; 10//, enlarged ; 10c, lateral view; 10//, view from the binge- 
line. Fig. 1 1, internal view of flu* area of a specimen from Jabi. 

/i . STiiKPTomnxcnrs Disroirrrs , Wnngcn, n . sp., p. 500. Fig . 12, sfieemwn 
from the toj>-hod of the tipper I’rodnotus-limcstone of Yirgal . Fig. Id, 
probably the young of this species from the same beds a/ Bilot. 
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PRODUCTUS-LIMESTONE. 

l^nrc I. Ortiiis c orai.lina, Waagen, n. sp., p. 5 72. Specimen from the coral-beds 

(middle Prod ue Lus-limesio no) of Virgal; la, ventral view; lb, dorsal 
view; 1c, lateral view ; hi, front view (ventral valve above) ; le, apical 
view (ventral valve above) ; all natural size. 

l f (& 5, 6). Outhis dkrbyi, Waagen, n. sp., p. 5G5. Interior of a fragmentary ventral 
valve from the middle Productus-limestone of the Bazarwan. 

3, 1. Ortiiis mahmouka, Waagen, n. sp., p. 5GG. Pig. 3, interior of a fragment- 
ary ventral valve from the middle Productus-limestone of the Bazarw&n. 
Pig. 4, dorsal valve of a specimen from the coral-beds, middle Productus- 
limestone, of Yirgal ; la, dorsal view; 46, lateral view. 

f), G (&■ 2). Ortuis TiEium, Waageu, n. sp., p. 565. Fig. 5, specimen from the middle 
Prod uetus-limcst one of the Chittawan; 5 a, dorsal view; 56, ventral 
view ; 5^, lateral view (ventral valve to the left) ; 5^/, front view (ventral 
valve above). Pig. 6, specimens from the top beds of the upjier Produe- 
tus-limestone of Yirgal; 6a, dorsal view; 66, ventral view; 6c, lateral 
view (ventral valve to the left) ; Gd, front view (ventral valve above) ; all 
natural size. 

s (& 14 — 16). Out fits rNDic\, Waagen, n. sp., p. 5G8. Two specimens from the middle 
Productus-limestone (lower region) of the mountains cast of Katwabi. 
Pig. 7, young specimen; 7 a, ventral view ; 76, dorsal view ; 7c, lateral 
view ; Id, iron! view ; 7c, dorsal view enlarged. Pig. 8, adult specimen; 
8^7, ventral view; 86, dorsal view; Sr, lateral view (ventral valve to the 
left) ; hd, front view (ventral valve below). 

1). Outhis janice ps, Waagen, n. sp., p. 570. Specimen from the middle Pro- 
duetus-limestone (lower region) of the mountains east of Katwdhi ; 9a, 
dorsal view ; 96, ventral view ; 9c, lateral view (ventral valve to the 
right) ; 9d, front view (ventral valve above) ; all natural size. 

10, 11, 12. Ortuis INC! SIVA, Waagen, n. sp., p. 574. Three specimens from the base of 
the middle Productus-limestone of Amb. Pig. 10, small specimen ; 10(7, 
ventral view ; 106, dorsal view ; 10c, lateral view (ventral valve to the 
left) ; 1(M, front view (ventral valve below) ; 10c, dorsal view enlarged. 
Pig. 11, middle-sized speeiinen ; 11 a, ventral view; 116, dorsal view; 
LLc, lateral view (ventral valve to the right) ; lid, front view (ventral 
valve below). Pig. 12, largest specimen known to me, the ventral valve 
only. 

13. Ortuis pecosii, Mareou, p. 573. Specimen from the Chonetes-bed of the 
lower Productus-limestone of Ami) ; 13 a, ventral view; 136, dorsal view ; 
13c, lateral view (ventral valve to the right); 13 d, front view (ventral 
valve below) ; 13c, dorsal view, enlarged (the drawing is erroneous, tin 
hinge-line being too long and too much projecting on both sides). 

H, 15, 16 (& 7 — 8). Ortuis indica, Waagen, n. sp., p. 5GS. Three specimens from the lowest 

fossiliferous beds above the lavender-clay (lower Productus-limestone) of 
Amb. Pig. 1 1, young specimen (11c, dorsal view enlarged). Pigs. 15 
and 16, adult specimens. 







PLATE LVJI. 

PRODUCT tfS-LIMESTONE. 

gores i (& '{). EntelVks scblacvis, Waagcn, u. sp., p. 55S. Full-grown specimen from 
the middle Prochictus-lirnestone of the Cliittawan ; 1 a, ventral view; 1#, 
dorwd view ; 1 c, lateral view, ventral valve to the right; Id, front view, 
venfral valve above. 

;l. Enteletes i ’ iwN tame iv on) es , Waagcn, n. sp., p. 501 . Specimen, partly internal 
cast , from the middle Product us-li mot one of Katwahi; 2a, ventral view; 
2b, dorsal view 2c, lateral view, ventral valve to the right ; 2d, front 
view, venfral valve above ; 2 e, cardinal view, ventral valve hclow. 

3 (& I). Esteletes srBL.LVis, Waagcn, n. sp., p. h5S. Young sj^eimen from Sheik 
Budin, probably coming from the middle Product us- limestone : 3a, ven- 
tral view; 3b, dorsal view; 3c, lateral view, ventral valve to 1 he right ; 3d, 
cardinal view, the ventral valve below, 

4, b, 6. Enteletes la tesun tjatvs, Waagcn, n. sp., p. 550. Two specimens from the 
tipper region of the middle Productiis-limesioiic of JMusak hej J. Big. 1, en- 
tire specimen; 4a, ventral view; 4b, dorsal view; 4c, lateral view, ventral 
valve to the left; 4i/, front view, ventral valve above ; 4c, cardinal view, 
ventral valve below. Big. 5, ventral valve from the inside; hb, lateral 
view, showing the median and one lateral septum. Big. 6, interior of the 
dorsal valve of the same specimen as iig. 5; Ob, the same seen somewhat 
more from the front and slightly enlarged. 

7 — V Enteeetes ekrkuginei s, Waagen, n. sp., p. 550. Two specimens from the 
middle Prod uetus- limestone of Omarkheyl. Fig. 7, ventral valve. Fig. 8, 
dorsal valve. 
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